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THE HAWKER HUNTER 
TWO-SEATER ... 

PERFECT TRAINER 

FOR SUPERSONIC FLIGHT 


CTION 


HAWKER SIDDELEY AVIATION LIMITED, Richmond Road, Kingston-upon-Thames. 


International Sales Office, Duke’s Court, St. James’s, London, S.W.1. 
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A PRECISION DIE FORGING IN HIDUMINIUM 

FOR THE DE HAVILLAND COMET IV UNDERCARRIAGE 
Background illustration from Leonardo da Vinci's Notebooks 

(c. 1545) “ Mechanism of a flying machine"? 
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VIiCKERS VANGUARD 


Following upon experience gained with Aeroweb in the Viscount, CIBA (A.R.L.) Ltd. have 
Vickers-Armstrongs have used this metal honeycomb in many over 20 years’ experience 
parts of the Vanguard, including the elevators. 


of honeycomb structures 
In numerous applications, especially for low and medium 


for aircraft, and the know- 
structural loading intensities, a metal honeycomb sandwich 
gives the best possible strength and stiffness in relation to weight, ledge thus gained is at the 
besides ensuring exceptionally smooth surfaces and remarkable disposal of designers and 
constructional simplicity. production engineers. 


Aeroweb 


Aeroweb is a registered trade nome 


CIBA (A.R.L.) LIMITED 
Duxford, Cambridge. Telephone: Sawston 2121 
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SALON INTERNATIONAL DE L’AERONAUTIQUE... 


HOBSON LIMITED 


To our many friends who will be 


visiting Paris on this occasion 
we extend a cordial welcome to 
our Stand No. 89H where a full 
range of Hobson equipment 

will be displayed. 


Specialists in the Design & Manufacture of 

Precision Engineering Components including 
POWERED FLYING CONTROLS, CONSTANT SPEED 
ALTERNATOR DRIVES, FUEL FLOW PROPORTIONERS, 
FEEL SIMULATOR CONTROLS, SERVO ACTUATORS, 
INJECTION & FLOAT-TYPE CARBURETTERS, ETC. 


FORDHOUSES ° WOLVERHAMPTON 
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NORMALAIR (CANADA) LTD. 
TORONTO 


the latest in 
Liquid 


Conwerters! 


The NORMALAIR liquid oxygen converter illustrated is 
one of a new range of stainless steel units, with liquid 
capacities from 3} to 30 litres. 

In all cases, endurance has been significantly improved, as 
compared with earlier equipment of comparable liquid 
capacity. Great stability of delivery pressure has also been 
achieved. An increased working pressure (100 p.s.i.g., as 
against 70 p.s.i.g. for earlier units), allows the new converters 
to be used with inflation oxygen regulators. All functional 
parts are common to all units in the range, only container 
capacity and type of mounting being varied to suit 

individual installations. 

These important design features stem directly from the 
considerable experience accumulated by NORMALAIR 

in this field. Already, some hundreds of NORMALAIR a 
converters are in service. Current production includes a 1am 
substantial repeat dollar order, for converters for American SS 
aircraft in service with N.A.T.O. 


NORMA LAIHR 
WEOvVviIL. ENGLAND 


Europe’s largest and most experienced producers of 
aircraft cabin air conditioning systems and 
components. 


NORMALAIR (AUSTRALIA) PTY. LTD. 
ESSENDON, VICTORIA 
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Look ahead and Land... 


with 


Stondard 
Precision Approach 


(TYPE SLA 382) 


This equipment is in operation at: 

Bromma, Stockholm 

R.A.E. Bedford 

R.R.A.F. Southern Rhodesia 
In addition this equipment has been ordered for the Swedish P.T. & T. for 
Arlunda Airport; by N.Z.C.A.A. for Wellington Airport and for the new Hong 
Kong (Kai Tak) airport. 


A Mobile Version (SLA 3B!) is in quantity production 


P.A.R. Type SLA.3. Prefabricated Turntable- é 
Mounted Building. for the Royal Air Force. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION: OAKLEIGH ROAD NEW SOUTHGATE LONDON N.11 
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NORD-AVIATION 


MANUFACTURER OF ANTI-TANK MISSILES 
$5.10 -. 55.11 


2A18,RUE BERANGER 
CHATILLON-ss-BAGNEUX 
(Seiwe) Tét. ALESIA 57-40 
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| every aircraft requirement 
in piping and ducting... 


1 Steel Bellows assemblies 9 Flexible metallic assemblies 


and harness harness 


3 H.T. & L.T. ignition leads 4 Electrical thermocouple 


FLEXFLYTE 


5 Lightweight ducting 6 Swivel pipe couplings 7 Synthetic rubber flexible piping 


Mechanically attached rigid 
8 tube couplings. 


... including aircraft and missile 
Ground Support Equipment____ 


Full information on any of the above products is available on request from AVILA Visit us 
AVICA EQUIPMENT LIMITED at the 

STAND 84B 


AVICA INTERNATIONAL 
| rue du Temple, Geneva, Switzerland 
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MASTER REFERENCE GYROS 


The Mark I Master Reference Gyro is now fitted to 
all Britain’s latest Fighter Aircraft. 


The entirely new Mark II Master Reference Gyro, 
half the diameter of its predecessor is now under- 


going tests. 


For full information about this 
latest instrument, please write to:- 


THE PRECISION PEOPLE 


ve 
<b. S. G. BROWN LTD. 
SHAKESPEARE STREET, WATFORD, HERTS. 
Incorporating The Submarine Signal Co (London) Ltd. 
Telephone: Watford 27241. Grams: “ Sidbrownix-Watford” 
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Le Cinquantenaire du Salon 


DAY, June 12, the Salon International de [ Aéronautique opens 
for the 23rd time since its inauguration in 1909. May we con- 
gratulate the Union Syndicale des Industries Aéronautiques and, in 
particular, M. André Granet, who has been commissioner-general of 
the Salon since its creation as the Exposition Internationale Locomo- 
tion Aérienne in the Grand Palais, Paris, 50 years ago. In that year 
the Blériot monoplane, one of which had just flown the Channel, was 
one of the centres of attraction; this year it appears that a very different 
type of aircraft, the Coleopter—that unique annular-wing device by 
SNECMA, with VTOL characteristics—will dominate the exhibition. 
In its own special way the Paris Salon has probably done more for 
World aviation than any other event or circumstance. In the pre-1914 
era exhibitions were held in successive years until 1913, bringing 
together the enthusiasts as well as the designers and manufacturers. 
Between the Wars the Salon was held in alternate years and this 
pattern has, with one exception, been followed until now. 

The exhibitions were held in the Grand Palais from 1909 until 1949, 
when the addition of a separate “ présentation dynamique” at Orly 
marked the first change in the pattern. In 1951 this flying display 
moved to Le Bourget and in 1953 the entire show, static and dynamic, 
was moved out to this historic airport where a special exhibition 
building had been constructed and since enlarged. 


Support for Exports 


O achievement in the field of civil aviation has been more solidly 

spectacular than the development and sale in the international 
market of the Vickers Viscount. As we recently reported, the four 
hundredth aircraft of this type was handed over to the internationally 
known independent air transport operator Hunting-Clan at Wisley on 
May 29. 

In the course of his reply to the address made by Sir George 
Edwards, Mr. P. LI. Hunting, chairman of the Hunting group of 
companies and chairman of Hunting-Clan Air Transport Ltd. made 
some important points. First he was concerned to emphasize the 
need for more personal attention to civil aviation affairs than can be 
given by the present Minister of Transport who, he calculated, is 
probably unable to give as much as one-tenth of his attention to this 
aspect. He would like to see a Minister of State in charge of civil 
aviation but within the Ministry of Transport. He was concerned 
lest in fifteen years British civil air transport should have got into 
the hands of the foreigner. To ensure that the Ministry’s activities 
were not restrictive, he wished to see a new act on the statute book 
which rather than the present Air Corporations Act would begin 
something like this: “To encourage, develop and promote British 
civil aviation in all its aspects.” He also stressed the importance of 
lowering air fares. It will be seen that all this is tantamount to freeing 
civil aviation from restriction. 

On the subject of low fares, we suppose that no single unit has 
done more to reduce the costs of civil air transport than has the 
Vickers group with the successful introduction of the Viscount turbo- 
prop and now the development of the second generation turboprop, 
the Vickers Vanguard, encouraging progress of which we were able to 
report last week. 

Special importance must therefore be attached to the remarks 
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which the Viscount Knollys, G.C.M.G., M.B.E., D.F.C., 
chairman of Vickers Ltd., made at the annual general 
meeting in London on June 1. He recalled that last year 
he made an appeal to the Government for the strengthen- 
ing of R.A.F. Transport Command to be carried out in a 
way which would give the maximum benefit to the civil 
types already under consideration. This year he stressed 
the need for the Government to appreciate the great and 
disproportionate financial burden which aircraft con- 
structors have to carry in privately financed ventures such 
as the Vanguard and the V.C.10. 

The difficulties with which the British aircraft industry 
are confronted can be identified closely with the strength 
of competition, particularly from the United States. What 
the British industry looked for was the same kind of 
practical far-seeing support which the U.S. Government 
affords to its own private-enterprise aircraft industry. 

He concluded this section of his speech by emphasizing 
that without firm and early support by the Government, 
through R.A.F. orders or otherwise, to back up the 
initiative of private enterprise in maintaining design and 
production facilities and in forward planning, Great 
Britain is more than likely, and that sooner than many 
people expected, to find itself without a real aircraft 
industry at all. 

The inevitable consequences would be the loss of a great 
industry with its international prestige, the loss of techno- 
logical talent, the loss of employment and the loss of 
large, all-important exports. In the case of Vickers, Ltd., 
aircraft to the value of £100,000,000 had in the past four 
years been sold to overseas customers. 

The aircraft now being displayed at Le Bourget are for 
sale in international markets. There is no closed shop 
for the building of aircraft and this is a fact which 
is forcibly emphasized at international aero shows. The 


THE R.A.F.’s TURBOPROP TRANSPORT.—A Britannia for 
Transport Command on engine test at Short Brothers and 
Harland’s Queen's Island Works, Belfast. Two examples 


of the R.A.F.’s Britannia will be seen at Le Bourget during the 
Paris Show 
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400th VISCOUNT.—At a ceremony at Wisley on May 29, the 

400th Viscount to be sold and completed was handed over by 

Vickers to Hunting-Clan. Sir George Edwards is here 
presenting a model of the V.833 to Mr. P. LI. Hunting. 


recent opening of the air link between Moscow and 
London has focused attention on the achievements in the 
civil aircraft field of Soviet Russia. In hat country turbo- 
jets and turboprops are in busy everyday service. The 
Western world has no monopoly and in consequence, 
unless Great Britain is to fall far behind in the struggle, 
the words of Lord Knollys must not only be heard but 
acted upon. 


AN APOLOGY 

Owing to production difficulties which are beyond our 
control we regret that it has been necessary to curtail the 
number of editorial and advertisement pages in recent 
issues. We hope that readers and advertisers will accept 
our apologies for the omission of some usual features and 
for such abridged reports of events as may be necessary 
while these difficulties remain. 
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Matters of Moment 


Aero-exports for April 
ESPITE authoritative warnings that a decrease is to be 
expected in British aero-exports, there are few signs as 
yet of this effect of the cut-back in military orders. Indeed, 
the latest figures to be published—those for April—still show 
a rising trend. 

During the first four months of this year the aircraft industry 
exported almost £60 million worth of goods, which represented 
a monthly average of nearly £15 million and an annual rate of 
£175 million compared with last year’s record £154 million. 

The April figure—£17,335,559—was the second highest 
monthly total ever achieved (the highest was £17.5 million in 
December, 1957). The aircraft and parts total at £11,258,283 
was the second highest ever recorded and the aero-engine figure 

at £5,417,506—was a record. Electrical parts and appliances 
amounted to £357,963, tyres, £60,977, and aeronautical instru- 
ments, £240,830. 

Leading buyers of aircraft and parts during April were India, 
£2,182,113; West Germany, £1,832,468; Canada, £1,304,699; 
the United States, £1,215,985; Australia, £1,208,535, and 
Switzerland, £1,172,292. 

The January-April total of £58,374,165 showed an increase of 
16% over last year’s equivalent figure, which was a record, and 
a gain of 78% over the 1957 four-monthly total. The aircraft 
and parts figure—£36,387,719—was 10%, up on last year, and 


the aero-engine total—£19,403,11l1—was 25° up on the 
equivalent 1958 figure. Electrical parts and appliances 
(£1,383,189), tyres (£288,921) and aeronautical instruments 


(£911,225) showed a combined gain of 37% 
equivalent total. 

During this period leading buyers of aircraft and parts were 
India, £5,955,837; West Germany, £4,323,275; Argentina, 
£2,891,944; the United States, £2,818,922; Switzerland, 
£2,.477,342 and Australia, £2,044,250. 


over last year’s 


News about Seaslug 

FILM shown by Armstrong Whitworth on June 2 gave 

evidence that their Seaslug SAM is a beam-rider. One of 
the shots was of a salvo of two Seaslugs being fired, seconds 
apart, from the trials ship, H.M.S. “ Girdle Ness,” at a target 
aircraft. The missiles followed a rolling corkscrew course 
as they passed up the beam locked on to the target, which was 
duly destroyed. 

In current Seaslug tests the missiles are programmed to miss 
the target aircraft by a predetermined distance, because their 
accuracy has been proved in previous tests and the supply of 
target aircraft is limited. In successive firings at Woomera 
two Seaslugs with live warheads each destroyed a jet-propelled 
target aircraft. 

Guidance and control systems of Seaslug have 
developed by General Electric and Sperry respectively. 
missile will equip the four “ Hampshire ” 
destroyers now on order for the Royal Navy. Although these 
ships are unlikely to be in service until 1962, Armstrong 
Whitworth states that they will have the current operational 
versions of Seaslug and not the more advanced versions which 
are under development. 


A Set-back for Nike 

ROM America come reports that a much modified 

programme for the Nike-Hercules surface-to-air missile has 
been put forward by the Senate Armed Services Committee. 
To begin with it appears that the Committee has proposed 
that the U.S. Army’s planned £8-million budget for the develop- 
ment of these missiles be cut to only £2 million. Secondly it 
is reported to have cancelled permission that was given earlier 
to the Army to set up 50 Nike-Hercules bases in the United 
States and eight in Hawaii. 

Not unnaturally these major restrictions have brought some 
sharp criticism from the Army. The proposal, it has been 
said, seriously endangers the future security of the country 
because Nike-Hercules with a 75-100-mile range is the only 
suitable anti-aircraft missile available to bridge the two-year 
gap before Bomarc is ready for service. Nike-Hercules is, in 
fact, an intermediate missile between the 25-mile Nike-Ajax 
at present mounted in operational batteries round all major 
American cities, and the 200-400-mile ramjet-powered Bomarce. 

In Washington there have been reports that the Nike-Hercules 
did not appear particularly effective during a mock attack by 
bomber aircraft against Chicago last autumn. Indeed an 
effectiveness of only 8% has been quoted. 


been 
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SHOW HIGHLIGHT.—A VTOL aircraft project with an 
annular wing that is likely to be one of the highlights of this 
year’s Paris Aero Show at Le Bourget, is the SNECMA 
Coleoptére designed by von Zborowski. Here it is poised 
on its special servicing trolley. 


No comments in this connection were forthcoming by the 
Army but it was emphasized that the Senate Committee's 
restrictions would immediately stop production of equipment 
for 54 Nike-Hercules batteries and their missiles. Strategic 
bomber bases, large cities and industrial centres would be left 
inadequately defended and Hawaii would be left d-fenceless so 
far as surface-to-air missiles were concerned. 


Crop-spraying by B.E.A. 


LTHOUGH agricultural operations are apparently far 

removed from the primary function of  8B.E.A.’s 
Experimental Helicopter Unit, which under the direction of 
Capt. J. A. Cameron is busily developing all-weather flying 
techniques for eventual scheduled services with large passenger- 
carrying rotorcraft, they are being undertaken on an increasing 
scale this year following a successful season in 1958. 

Last summer will long be remembered by farmers and crop- 
spraying concerns for the potato blight accompanying the 
heavy rainfall, and B.E.A. entered the agricultural business on 
an emergency basis, to help combat the ravages of the epidemic. 
One of its three Westland-Sikorsky S.55s was fitted with spray 
gear designed and manufactured by the B.E.A. unit personnel, 
and in little more than six weeks treated more than 8,000 acres 
in Lincolnshire and Essex. 

Despite the fact that helicopters as large as the S.55 had 
not previously been used for crop-spraying in this country, 
these operations contributed a great deal to the small profit 
made last year by the Helicopter Unit, which receives no 
Government subsidy. Last year, the B.E.A. S.S5 achieved a 
coverage of 68 acres per flying hour, including all positioning 
flying, and this season the aim is 100 acres/hr. This increase 
will partially be achieved by an increase in the spray-bar width 
from 23 to 30 ft. with a corresponding swath width of 190 
instead of 75 ft. 

The high ratio of swath to spraybar width is attributed to 
the mounting of the nozzles well forward of the helicopter 
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nose, instead of the more usual midships location. This 
development was pioneered by the B.E.A. Unit, which has also 
introduced P.V.C. plastic as an anti-corrosive alternative to 
stainless steel for chemical tanks and spray-bars, with a great 
saving in weight. 

The total installed weight of the spraying equipment on the 
S.55, including the 110-gal. metal chemical tank in the process 
of being replaced by P.V.C., is only 230 Ib., and the agricultural 
payload, with 60 gal. of fuel, is therefore in the region of 
1,500 Ib. The S.55 is then operating about 250 Ib. below its 
maximum gross weight, and is able to fly two 20-min. sorties 
before refuelling. Its optimum spraying speed is about 30 
m.p.h., and the agricultural gear apparently has little effect 
on its handling qualities. 

While encouraging the use of bigger helicopters for spraying, 
‘the B.E.A. unit is not neglecting the smaller types, and is to 
operate its Bell 47B-3 on agricultural duties in Scotland. The 
Bell has a 20-gal. P.V.C. chemical tank attached to each side of 
the central fuselage, and a 22-ft. plastic sprayboom mounted 
on the tips of its newly fitted skids. 


To Speed the D.H.121 


N order to strengthen its design organization at Hatfield the 

de Havilland Aircraft Co. is centralizing the whole of its 
design team at the company’s headquarters. At present, design 
work is divided between the company’s Christchurch and 
Hatfield factories. The new arrangement has meant that about 
100 members of the Christchurch staff, representing about half 
its design team there, have been asked to move to Hatfield, 
Starting next September. 

The reason for only part of the staff being transferred to 
begin with is that Sea Vixens for the Royal Navy are in pro- 
duction at Christchurch and de Havilland technical staff will 
still be needed there for modification design. These designers 
may, however, also be moved progressively to Hatfield when 
they are no longer needed for Sea Vixen work. 

At the present time, the company is also advertising for 
design staff to work on the D.H.12i airliner which it is 
developing for B.E.A. It would thus appear that the Hatfield 
design group is to be increased considerably, no doubt because 
a concentrated effort will be necessary if the D.H.121 is to 
enter service by 1964. Plans call for this airliner to be developed 
more rapidly than contemporary British transports. 


Open Day at Teddington 


ITH their customary attention to detail, the staff of the 

Aerodynamics Division of the National Physical Labora- 

tory set out some most informative displays of their work 

for the Laboratory's Open Days on May 27 and 28. Much 

of the work at present in progress is a continuation or extension 

of that seen last year, but there was a good deal on show 
that was new. 

Most of this was concerned with the problems associated 
with high speeds and very thin highly-swept wings. This 
work is largely directed towards finding ways and means of 
reducing the drag increases arising from compressibility effects 
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at the high cruising speeds envisaged for the future civil trans- 
ports; the reduction in L/D ratio brought about by the presence 
of shock waves can have a serious adverse effect on the 
cperating economy of such aircraft. A comprehensive pro- 
gramme of research into planform and section shape is being 
undertakea in the N.P.L.’s 25-in. by 20-in. and 36-in. by 14-in. 
wind-tunnels. 

In essence the problem is to ensure that the constant-pressure 
lines across the wing under cruising conditions are straight and 
sufficiently swept themselves to keep the component of local 
speed normal to them less than the speed, in terms of Mach 
number, at which shock waves would appear on an unswept 
wing. This is the principle that is already applied to the 
wing design for present-generation aircraft. 

If the sweepback is increased beyond that adopted for the 
current transports a similar state of affairs could be made to 
exist in the cas2 of the next-generation aircraft which will 
operate at low supersonic speeds. In this case, although there 
may not be any appreciable wing wave drag, there would be 
scme wave drag ceming from shock waves generated by the 
fuselage. 

Research at N.P.L. in this field has shown that having 
obtained a suitable basic aerofoil section and wing planform, 
in order to achieve the full benefits of sweepback over the 
entire span the camber has to be modified and twist incor- 
porated particularly near the root and tip. This has been found 
impossible to achieve near the root without “ waisting” the 
fuselage; and although this can be accepted in military aircraft, 
one of the major problems for civil application is to reduce 
this encroachment into payload volume to a minimum. 

A particularly interesting series of experiments being done in 
relation to high-speed wing configurations is concerned with an 
“M” wing planform. This is thought to offer a number of 
advantages over the conventional straight-swept wing but its 
aerodynamics is more complicated and less well understood. 
The N.P.L.’s work in this respect is directed towards providing 
information which will enable an accurate assessment to be 
made of such a wing. 

For aircraft intended to cruise at Mach 2 or thereabouts there 
appears to be much to commend the slender delta. This plan- 
form, however, has cast up some aerodynamic problems which 
require fundamental investigation. For example, it has been 
found that there is an alternative flow régime in which instead 
of there being a smooth flow over the leading edge there is 
separation and the formation of a large-scale vortex. This 
could have consequent serious effects on stability characteristics. 

At N.P.L. this supersonic-speed research includes comparisons 
between experimental and theoretical prediction for different 
thickness distribution on narrow deltas with rounded or sharp 
leading edges. The vortex flow is being studied and a pre- 
liminary qualitative study of the flow behaviour under dynamic 
conditions is being made. For this last-named the Laboratory 
have devised a remotely controlled probe for exploring the 
three-dimensional vortex flow. 

All the work explained and demonstrated by Dr. Jones’ staff 
has a bearing on likely future developments. For this reason 
alone, a visit to the N.P.L. on Open Day is always well worth 
while. 

This year, however, the aerodynamically minded guests found 
that a link with the past had gone. The Laboratory's huge 
Duplex tunnel—dominant feature of the establishment for 
many years—has at last been demolished. It was always a 
reminder of the remarkable progress that has been made in 
aerodynamic knowledge and research in the past half-century. 


NEW TWO-SEATER.— 
Latest of the two-seat 
high-speed operational 
trainers is the English 
Electric Lightning 
Trainer, powered by two 
Rolls-Royce Avons. Side- 
by-side seating for the 
two occupants has been 
achieved with a minimum 
modification to the fuse- 
lage, only the upper part 
of which has been locally 
widened. 


3 
: 
pid 
4 
{ 
4 
4 


JUNE 12, 1959 


Air Transport 


BEA-TAP Agreement 

N operating agreement between B.E.A. and T.A.P. Portu- 

guese Airways provides for the use of B.E.A. Viscounts. 
on charter, on all T.A.P. services between Lisbon and London. 
Effective from June 9, this arrangement will go some way 
towards solving T.A.P.’s recent equipment difficulties, and 
will leave the Portuguese airline’s Super Constellations free for 
the Portuguese African services. 

An immediate result is that a daily Viscount service will 
now be available, leaving London each morning and Lisbon 
each afternoon at the same time of day. Other advantages 
expected to follow between now and next spring are the 
ee of night services and a “sharp reduction” in 
ares. 


Boeing 707—A Progress Note 


RODUCTION of the Boeing 707 is now mounting rapidly 

towards its peak rate of nine aircraft a month. On May 
26, the fiftieth production 707 was pushed out of the door at 
Renton, and thirty had been delivered before the end of the 
month. The first fifty aeroplanes comprise eight for Pan 
American (including two Intercontinentals), 14 for T.W.A., 
17 for American Airlines, three for Continental, three for 
Qantas, one for B.O.A.C., one for Braniff and three for the 
U.S.A.F. The Renton plant has, in addition, delivered well 
over 250 KC-135 tanker-transports to the U.S.A.F. 

In a spring, 1959, progress report, the Boeing Airplane Co. 
records that Pan American have flown more than 129,000 
passengers in 707s since October, 1959; American Airlines have 
flown more than 72,000 passengers and T.W.A. have flown 
more than 30,000 passengers. T.W.A. has been achieving 
average load factors as high as 99.1% on transcontinental 
routes, and Pan American has achieved an average daily 
utilization of 8.0 hr, with its current utilization up to 9.0 hr. 
a day. 

As recorded last week. certification of the Intercontinental 
model of the 707 is now more than half complete. The F.A.A. 
programme began on February 15, only 35 days after the 


B.O.A.C. BOEING.—B.O.A.C. hopes to have its Conway- 

engined Boeing 707-436s in service on the North Atlantic 

early next year. This picture shows the first take-off from 
Renton, on May 19. 
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707-320 made its first flight, and has involved two JT-4A 
powered aeroplanes destined for Pan American. They have 
now been joined by a third Intercontinental, the first 707-436 
for B.O.A.C. This made its first flight, from Renton to Seattle, 
on May 19, and was then being instrumented prior to the start 
of the flight and certification tests. 

In keeping with previous Boeing practice, these Interconti- 
nentals are very fully instrumented for test flying. Transistors 
are used to detect and measure strains on the structure; their 
readings, and those of the many other instruments on board, 
are continuously recorded on magnetic tape. This system, 
together with one photo-panel, provides a record of some three 
million readings On a two-hour flight, whereas—by comparison 

the Vickers Vanguard is currently instrumented to -provide 
some 15,000 recordings an hour 

Whilst the Boeing system—typical of current American 
practice—provides an abundance of data, its reduction to an 
understandable form requires complex equipment on_ the 
ground. The magnetic tape is “translated” on to I.B.M. 
punched cards, which, in turn, can be used to draw the curves 
of any required characteristic. For speedy results the tape 
record can be sampled at given intervals, leaving the gaps to 
be analysed later. It is also customary, on certain types of 
test flying, for readings to be telemetered to a ground station, 
so that the pilot can be informed of his success in completing 
the trials, or of any dangerous build-up of conditions, which 
might otherwise go undetected. 

The Intercontinental models of the 707 are being certificated 
at an initial weight of 315,000 lb. (316,000 Ib. at the ramp). 
This is 19,000 Ib. above the weight originally guaranteed for 
the -320 and can be expected to increase still further as more 
powerful engines come along and design refinements are made. 
The JT-4A-3 engine used at present in the 707-320 series 1s 
rated at 15,800 lb., but a JT-4A-9 of 17,500 Ib. is already 
offered for delivery in mid-1960. For later service, there is 
the 22.500-lb. JT-4D-3. a turbofan version using the front fan 
section already designed for the JT-3D-1 (J-57) and the 
25,000-Ib. JT-4D-1, a turbofan with specially designed front 
fan. 

The Rolls-Royce Conway 505 (R.Co.10) in the Boeing 
707-420 series already has a guaranteed minimum thrust of 
16,500 Ib. and a type-test rating of 17,000 Ib., while the later 
Conway R.Co.12 and R.Co.14 have guaranteed minimum 
thrusts of 17.500 Ib. and 18,500 Ib. respectively. 

At the lower end of the scale, the 16,000-lb. JT-3D-1 turbo- 
fan is being offered by Boeing in the 720B, available in 1961. 
The first 720 (for United) will be rolled out in October this 
year for service next year. Meanwhile, the old “ dash-80” 
prototype of the 707 series, which has flown 1,200 hours in 
five years, is testing some 720 features. These include a new 
inboard wing leading-edge “glove” to reduce the effective 
t/c ratio, and full-span leading-edge flaps. With these modi- 
fications, the “ dash-80” has reached a Mach number of 0.91. 

Total announced orders for the 707 and 720 series now 
stand at 165, to which Boeing add 25 “ firm but unannounced ” 
orders for a grand total of 190. 
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Air Transport 
The Air Union Traffic Quotas 


N last week's issue (page 640) we were not able to amplify 
the considerations behind the shares of the four European 
airline companies in the newly named Air Union. These 
shares, or quotas of traffic, are provisional estimates, and 
final figures will not be applied on a definite basis until traffic 
has reached a volume five times as great as that for 1958— 
a growth which may, in terms of ton-miles, involve an interim 
period of more than 10 years even at the present rates of 
progress. 

The proportions are based on several factors—such as 
population, national income and external trade—which serve 
to explain the comparatively low percentage agreed by Sabena. 
The factors may also — why K.L.M. dropped out of the 
talks—because, presumably, it could not agree to a traffic 
quota based on these or similar estimates when this airline 
has, through the years, depended to a great extent on its 
fifth freedom traffic. 

The agreed traffic ratios, as recorded last week, and with 
the 1958 traffic percentages in brackets, are: Air France, 34% 
(50%); Lufthansa, 30% (17%); Alitalia, 26% (15%); and 
Sabena, 10% (18%). The ratios will include the domestic 


PENINSULA RUNWAY.—Seen in typical conditions through 

a hole in the clouds, Hong Kong Airport's new 8,3 A 

« dredged hill " runway juts out from Kowloon, with the old 

Kai Tak runway system above it. In the foreground is Hong 
Kong island. 
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traffic of Lufthansa but not that of Air France and Alitalia; 
neither French nor Belgian traffic to and from or within Africa 
will be included, though Sabena’s Belgian-Congo traffic will 
be brought into a pool system outside the quota. 

The major aim of Air Union is, as already deduced, to 
strengthen the companies’ position in competition with the 
World’s large airlines and to co-ordinate and integrate all 
international services so that duplication will be avoided and 
good load factors ensured. It may be assumed that Air France 
and Sabena have been prepared to accept reduced shares, by 
present traffic standards, because of the increased overall 
business to be expected and of the economies made possible 
by the eventual pooling of engineering, commercial and other 


} J.A.L.—The Next Five Years 


OW that Japan Air Lines is well into its sixth year of long- 

haul operations, two major long-term plans are nearing 
reality. One is the introduction of turbojets on the Pacific runs 
and the other is the extension of the network to include a 
round-the-World turbojet service by 1963. An important, but 
less spectacular, development is likely to be the introduction 
of smaller, medium-haul turbojets on this operator’s trunk 
domestic and south-east Asian routes. 

The first of four 120-passenger, mixed-class Douglas DC-8s 
is due for delivery in May, 1960, and trans-Pacific services with 
this aircraft type will probably be started in July, 1960. In 
the following year DC-8s will be put on an Arctic route to 
London as the first part of a proposed round-the-World service 
which should be in operation, via London and New York, in 
1963. A New York service via the West Coast should mean- 
while have been inaugurated. 

At present J.A.L. is operating daily trans-Pacific services to 


se 
x 
: 


JUNE 12, 1959 


San Francisco via Honolulu and, as from last week, to Los 
Angeles. In July a service to Seattle will be opened, making 
nine services a week in all between Japan and the U.S. West 
Coast. Last year’s average load factor on J.A.L.’s Pacific 
services was 66.5% and by last month the 100,000th passenger 
had been carried over this route. Pan American enjoys higher 
factors. With the help of a vigorous sales-promotion drive, 
J.A.L. hopes, with the DC-8s, to take advantage of a continuing 
backlog of Pacific bookings. Although the Government has a 
75% holding in J.A.L., no subsidy is paid and J.A.L. has made 
a small profit every year since 1954. 

Japan Air Lines present problem is that of deciding what, 
if anything, to do about re-equipment for the medium-haul 
international and trunk domestic services. B.O.A.C. is already 
offering turbojet competition with Comet 4s in the Far East 
areas and Qantas will be introducing Boeing 707-138s later this 
year. Ajir-India International’s 707-437s, due early next year, 
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are, like J.A.L.’s own DC-8s, essentially long-haul, big-capacity 
aircraft, and are not competitive in the same sense. It may 
well be that A.LI. will need to buy smaller turbojets for much 
the same reason as those being considered by J.A.L., which 
is studying the Comet 4, the Convair 880 and the Boeing 720— 
as well, so we were told in Tokyo earlier this year, as the 
V.C.10 on a rather longer-term basis. 

The difficulty is likely to be one of timing—in relation both 
to likely competition in the south-east Asian regions and to 
market values of existing fleet units. J.A.L.’s DC-6Bs, and those 
of other World operators, are likely to continue to be saleable 
at a fair price for many years to come, but the bigger long- 
haul DC-7Cs will steadily drop in value as more of the World’s 
airlines put long-haul turbojets into service. The DC-4s now 
probably have little or no book value and will be sold as soon 
as DC-6Bs become available to replace them on the domestic 
routes. 


South American Commentary 


Market far 


RAZIL is traditionally the place where everything is bigger, 

wider or longer than anywhere else, or so the Brazilians say. 
Thus it is typically Brazilian that one of Aerolineas Argentinas’ 
new Comet 4s should, while on one of its seemingly intermin- 
able training flights, have blasted almost 50 ft. of runway into 
oblivion at Aeropuerto Galeao, in Rio de Janeiro. This was 
during take-off; the efflux from the four jets melted away the 
surface composition and ensured that not even a DC-3 could 
use that portion of runway—and, as everybody knows, that’s 
saying something. 

Anyhow, we presume Rolls-Royce and D.H. officials didn’t 
know whether to look happy or sad when they heard the news. 
Was this merely a bit of nastiness between one aircraft and 
another over the recently announced Aerolineas jet differential? 
We ask this because the Comet’s Welsh rarebit a la Brésilienne 
effectively prevented the landing, a few hours later, of the 
Bristol Britannia carrying Dr. Fidel Castro, the Cuban Prime 
Minister. 

Or it might have been an Anything You Can Do I Can Do 
Better tiff between Bristol and Rolls-Royce, because the very 
first aircraft to chew up Galeao’s runway was yet another 
Britannia, this time carrying the Duchess of Kent and Princess 
Alexandra. If things go on at this rate the criterion of whether 
or not an aircraft has adequate take-off power will be repre- 
sented as a function of X—-X being established as one metre 
of Galeao runway melted into pdté de foie. 

However, in spite of money shortages—most of the funds 
available in Brazil today seem to be going towards building 
Brasilia—at least one of the Brazilian carriers (national and 
international) is girding its loins for the jet age. Varig, one 
of the largest airlines in South America, plan to start experi- 
mental Caravelle flights in late 1959 and scheduled services 
around the New Year. Varig technicians are already learning 
the ropes in the Sud-Aviation factory prior to delivery of the 
first aircraft. 

Up to now the Brazilian airlines had not been in any special 
hurry to buy jets because of airport inadequacies. In time they 
will probably all see the light and go over to jets, but they are 
having a lot of trouble with seat load-factors right now, and 
money is in very short supply. As in Argentina, where fares 
have risen steeply and bookings have dropped almost in 
geometrical inversion, flying has unfortunately once more 
returned to the luxury class and only the rich or the expense- 
sheeted can go by air. The airlines have seen their costs rise 
day by day and have had to put up fares in self-defence, but 
the buying public have not responded. The Brazilians have 
notched down their fares by 20%, but this isn’t a very good 
prospect for equipment renewal, is it now? 

Canadair, the Canadian division of General Dynamics. have 
been showing a Canadair Eland 540 around the capitals of South 
America. They put on a strong show in Buenos Aires, where 
rumblings are getting louder and louder to the extent that maybe 
the Government won't be too keen to lay all those pesos on 
the line, after all, for the loudly acclaimed purchase of 10 to 
15 F-27 Fairchild Friendships by Aerolineas Argentinas, the 
State-operated domestic and international airline. Fairchild 
representatives in Buenos Aires recently held a cocktail party. 
They said that their parent company had been successful in 
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obtaining a credit for the F-27 operation (deferred terms were 
demanded by the Aerolineas men when the deal was being 
negotiated), but that, unless the sale went through within a 
certain time, the credit was cancelled. This, they intimated, 
would be a tragedy for the Argentine people. : 

One must report that the Argentine people faced the possi- 
bility with a stoic calm, however. Considered on a direct 
panem et circenses relationship, popular opinion seems to group 
new aircraft in the circus category rather than in the daily- 
bread classification. All these remarks were at times drowned 
out by the whine of the 540’s two Elands passing overhead 
(actually they weren't, but it’s a beautiful metaphor, isn’t it?) 
but it doesn’t seem that Canadair will have any more luck than 
Fairchild. No one can yet say that the purchase of the F-27s 
is off, but the signs and portents point that way. 

Meanwhile Boeing have been fiying their big 707s up and 
down South America on training flights and also, of course, 
to show the flag. They have done New York—Cardcas 
(Venezuela) in 4 hr. 23 min. against a normal 7 hr., and 
Paramaribo (Dutch Guiana) to Asuncién in 4 hr. 7 min. (No 
comparisons are available in regard to the latter figure, because 
up to now nobody in Paramaribo had shown any interest in 
going to Asuncién, or vice versa.) They reckon to fly Buenos 
Aires—New York in 12 hr. 6 min., slightly faster than the Aero- 
lineas Comets. No doubt the battle, once waged, will be 
intense. Of course, PanAm will have to buck a lot of chauvinism 
or protectionism in South America before spreading its jet wings 
all over the Continent. 

Meanwhile South American carriers are, as always, biting 
at each other and constantly plotting to block each other’s path 
to more flight frequencies. All the airlines want to increase 
their own frequencies but raise howls of protest when another 
line tries to do the same. For illustration’s sake, however, we 
append a table of seat load-factors and passengers-per-aircraft 
between Europe and South America for the main carriers 
(except Aerolineas Argentinas):— 


Seat Seats filled 

Airline load-factor (%) per aircraft 
Air France .. .. 60.75 33.88 
Alitalia .. 56.91 29.05 
Iberia .. 36.05 23.67 
K.L.M. = .. 46.95 26.73 
Lufthansa .. .. 50.08 28.31 
Panair do Brasil .. .. 44.78 i 26.07 
Swissair .. 60.43 33.39 


The old story about “ more frequencies, higher seat load- 
factor” is pretty well borne out by Air France, Lufthansa and 
Alitalia, who operate a three-cornered agreement on the South 
American run, offering complete ticket interchangeability, with- 
out need of endorsement, between the three lines (Alitalia fly 
DC-6Bs, the others L-1049Hs). Another line with a high factor 
is Swissair. They fly “by themselves” but seem to have 
managed to gain the confidence of the intercontinentally 
commuting public. 

We were going to make some crack about that residual 0.39 
passenger and whether he got 0.39 IATA sandwiches—but it 
just isn’t worth it—Feperico B. Kirsus. 
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A New Helicopter for Commercial Service 


NE of the exhibits likely to occasion particular interest 

at the Paris Aero Show is the Vertol 107 twin-turbine 
helicopter. Powered by two 850 s.h.p. Lycoming TS53 shaft- 
driving turbines, the Vertol 107 prototype was built as a private 
venture to meet the anticipated needs of the U.S. military 
forces for a mobility support helicopter, having secondary 
applications in the commercial field. Orders have already 
been placed for developed versions by the U.S. Army (the 
YHC-1A and -1B Chinook) and civil operators including B.E.A. 
and N.Y.A. have been closely studying the commercial 
possibilities of the type. 

Development of the Vertol 107 has been remarkably rapid. 
The decision to proceed with construction of a prototype was 
taken by the company on May 28, 1957, and the completed 
airframe was making its first runs in the tie-down rig by 
April 7, 1958. The first hovering flight was made on April 22, 
followed by the first forward flight on April 25. Since then 
the prototype has been extensively flight tested and has been 
giving demonstrations to military and civil authorities. The 
visit to Paris is the first overseas demonstration. 

The Vertol 107 has a tandem rotor layout, but the two 
engines are located side-by-side in the base of the aft pylon. 
Both engines feed into the mixing gearbox, behind, and from 
this gearbox are taken the aft and main rotor shafts. Although 
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VTOL FREIGHTER.—Loading capability of the Vertol 107 is 

shown in these pictures. Above, a military load is being 

winched into the fuselage. Below, goods are being loaded 

manually through the rear hatch while a conveyancer is serving 
the forward loading hatch. 
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(Production version—provisiona! data) 
Dimensions 


Rotor diameter: 50 ft. 0 in. each 
Overall length (excluding rotors): 44 ft. 7 in. 
Overall height: 18 fc. 0 in. 
Disc area (each rotor): 1,995 sq. fr. 
Internal cabin dimensions: 
Length (ex. flight deck): 24 fr. 2 in. 
Max. width: 79 in. 
Max. height: 72 in. 
Max. usable floor area (ex. flight deck): 
145 sq. ft. 
Max. ae volume (ex. flight deck): 935 
cu. fe. 


Accommodation 
Normal tourist: 23 (3 abreast) 
Max. coach: 30 (3 abreast) 
Volume of baggage hold: 95 cu. ft. 


Powerplants 
Two General Electric T58-8 shaft turbines 
Take-off power each (I.S.A., s.!.): 1,450 s.h.p. 


Weights and Loadings 
Basic operational: 11 1246 Ib. 
Total fuel: 2,754 Ib. 
Mfrs. max. 640 Ib. 
Max. gross: 18, 
Gross weight for adie climb of 150 
ft./min.: 18,400 Ib. 


Performance 
Typical cruising speed 1.S.A.+10°C, 1,000 
ft.): 135 knots. 
Minimum flying speed, peees: 35 knots. 
Speed for best climb: 75 knot: 
Range, no reserves, (1.S.A. 10°C, 1,000 fc.): 
340 naut. miles. 


this arrangement requires a shaft running the length of the 

cabin to drive the ‘tent rotor, it provides greater flexibility 

of power plant installation, and Vertol have already projected 

versions with three Lycoming T53s in place of the two TS8s 

— standard. Another “ growth” version has Lycoming 
Ss 

Three-bladed, fully articulated, partially overlapping rotors 
are used, synchronized by positive gearing. They are inter- 
changeable and designed for an initial life of 2,500 hours. 
Rotor construction is based on a seamless steel spar leading 
edge with a series of alumimium alloy boxes attached to the 
spar to form the trailing edge. 

The cabin has a constant cross section from the cockpit 
bulkhead to the rear pylon, and the main passenger door is 
forward on the starboard side, with integral steps. Accommo- 
dation can vary up to a maximum of 30 in a high-density 
“ sky-bus ” lay-out. For normal airline operation the cabin 
would accommodate 23 passengers, in single and double seats 
at 34-in. pitch; this arrangement leaves space for a toilet and 
galley if required. 

The all-metal, semi-monocoque fuselage is built as a water- 
tight hull, with sealed compartments under the cabin floor. 
This provides adequate buoyancy for emergency landings in 
calm water, with lateral stability provided by the stub wings 
into which the landing gear retracts. For extra buoyancy, 
small flotation bags can be attached to the stubs. 

Provision is made for two-crew operation. A _ particular 
feature of the Vertol 107 is its all-weather operating capability, 
for which the basic equipment is sas (stability augmentation 
system). The sas is a simple, lightweight device which senses 
change of altitude and feeds a corrective input to the 
corresponding flight control actuator, which then makes a 
control correction in the rotor heads, differentially, without 
moving the pilot’s controls. The pilot has manual over-ride 
at all times. 

The Vertol 107 has dual sas, the back-up system being 
electronic; either can maintain stability. It is also possible to 
incorporate automatic stabilization equipment (Ase) into dual 
sas, by adding the electronic components of the ase. The ase 
functions as a true autopilot, able to control the flight path 
accurately, and can be coupled with Doppler, 11s or other 
navigational aids for automatic flight and landing. 

For all-weather operation, thermo-electrical rotor blade 
de-icing is available. 

Particular attention has been paid in the detail design of 
the Vertol 107 to facilitating maintenance and inspection work. 
For example, built-in work platforms are located at each rotor 
hub position and there are two walkways along the crown of 
the fuselage. By this means all the major blade and hub 
components are within easy reach. 

Ready accessibility is provided by using quick-release flush- 
type fasteners on all hinged access panels and cowlings. Control 
cables, transmission shafting, electrical cables and hydraulic 
fluid lines are all located in the main drive shaft duct along 
the top of the fuselage; and all can be reached from the outside 
of the fuselage. 


pees 
/ 
ra. 
| ~ 
ical 
| | 
37] 


THE AEROPLANE 
and ASTRONAUTICS 


THING THE NAVY HAS EVER HAD” 


We This was the opinion of the officer : 
commanding H.M.S. Girdle Ness, rar 
ae 3 the Royal Navy’s guided weapons 
: a trials ship, after extensive trials 
in the Mediterranean. He was 
commenting on Britain’s first 
ship-to-air missile and he added: 
“It is extremely accurate-a ms 
most excellent and necessary 
addition to the Fleet armoury”’. 
Since 1956 extensive trials have 
been carried out on every part 
of the Seaslug system aboard 
H.M.S. Girdle Ness. Many missiles 
have been fired, scoring direct Piss, 
hits on target aircraft-though the oe 
Seaslug, which can engage bombers 
at maximum ceiling, need not 
score a hit to destroy its objective. 
Both the missile and the shipborne 
equipment passed the rigorous i 
tests with flying colours. Mae. 
The Seaslug is due to be fitted ; 
into four ships of the new County 
class. It has been designed and 
constructed by A.W.A. in ‘ 
collaboration with Sperry 
Gyroscope Co., Ltd., and 
The General Electric Co., Ltd, 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
Baginton, Coventry. 


MEMBER OF HAWKER SIDDELEY AVIATION DIVISION 
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with progress in the air... 


In the air phenomenal advances have been made in a brief span of time. Speeds have increased enormously. 
Continents are now overflown non-stop. Each year the volume of air traffic grows greater. 

Such progress has been possible only because essential services have kept pace on the ground. In the not-so-distant 
past when BP began fuelling operations, it sufficed to use 2-gallon cans man-handled from an open lorry. 

Now the /atest airliners require 20,000 gallons a ‘hop’, to be delivered — because of ever 


swifter turn-rounds —in less than 20 minutes. 

By unceasing research and technical development Air BP, the pioneer of 
turbine fuelling, is prepared for this challenge. Its latest 10,000-gallon 
super-fuellers deliver at 750 gallons a minute; its hydrant systems carry fuel 
underground right to the aircraft at even higher flow rates. With a new range of 
lubricants and special products, improved methods of filtration, a complex ground organisation 
to support aviation AiR BP is poised today for even greater achievements. 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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At the Paris Salon . 
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British Aircraft on Show 


ARMSTRONG WHITWORTH 
ARGOSY.—Appearing for the first time 
in a public demonstration, the Argosy 
(four 2,100 e.h.p. Rolls-Royce Dart 526 
turboprops) will provide one of the high- 
lights at Paris, where it will be displayed 
all the week. The Argosy on show is in 
fact the fourth of a pre-production batch 
of ten; all four aircraft have flown this 
year—respectively on January 8, 
March 14, April 26 and May 13. By the 
time this issue appears, they are expected 
to have totalled some 220 hrs. in the air. 
Riddle Airlines, a U.S. freight operator, 
has ordered four Argosies, and Riddle 
markings are carried on the example in 
Paris, which will later be used for world- 
wide demonstration tours. Cargon load- 
ing, and the A.W.A-developed roller 
conveyor palletized system of loading, will 
be demonstrated on the ground. A model 
of the A.W.660, as ordered by the R.A.F., 
will be on the Hawker Siddeley stand. 
Span, 115 ft. Length, 86 ft. 9 in. Gross 
weight, 82,000 Ib. Cruising speed, 263 
knots. Range (no reserves) with max. 
28,000 Ib. payload, 620 naut. miles. 


AVRO 748.—A model of this new Dart- 
engined feeder-liner, scheduled to make its 
first flight mext February, will be 
on show for the first time. The 1/12th 
scale model is fully sectioned to show a 
typical interior layout, and display panels 
will stress the chief features of the new 
36-44-seat design, including its low oper- 
ating costs, simplicity of servicing, fail- 
safe structure and good airfield perform- 
ance. Span, 95 ft. Length, 67 ft. Gross 
weight, 33,000 Ib. Cruising speed, 230 
knots. Range (no reserves) with max. 
11,000 Ib. payload, 580 naut. miles. 


AVRO SHACKLETON 3.—A 1/12th 
scale model shows the latest mark of this 
well-known maritime reconnaissance air- 
craft (four 2,450 h.p. Rolls-Royce Griffon 
engines) in service with the R.A.F. and 
South African Air Force. Span, 119 ft. 
10 in. Length, 92 ft. 6 in. Gross weight, 
100,000 Ib. Cruising speed, 253 m.p.h. 
Typical range, 3,660 miles at 1,500 ft. 


AVRO VULCAN.—A Vulcan 
(four 13,000 Ib.s.t. Bristol Siddeley Olym- 
pus 104 turbojets) will be flown in the 


displays next week-end by the R.A.F. On 
the Hawker Siddeley stand, Avro will dis- 
play a 1/12th scale model of the Vulcan 
B.2, complete with the Avro stand-off 
bomb. Now in production, the B.2 has a 
modified wing of greater span, and 17,000 
Ib.s.t. Olympus 201 engines. Span, 111 ft. 
Length, 97 ft. 1 in. 


BLACKBURN N.A.39.—Taking ad- 
vantage of a recent security down-grad- 


ing, Blackburn Aircraft will have an 
N.A.39 naval low-level strike fighter (two 
de Havilland Gyron Junior turbojets) 
in the static exhibition next’ week- 
end, providing the first opportunity to 
inspect this impressive aircraft at close 
quarters. Points of interest are the 
arrangements for flap blowing on the 
wing and tailplane, the method of 
weapon-stowage in the bomb-bay, the 
“ waisted” fuselage and the air-brake 
behind the tail. Blackburns flew five 
N.A.39s in twelve months from the first 
flight date, and are proceeding rapidly 
with completion of the pre-production 
batch of 20. Span, 42 ft. 6 in. Length, 
62 ft. 4 in. 


BRISTOL BRITANNIA.—Two 
amples of R.A.F. Britannias_ will 
shown during the week. On June 
the R.A.F. will display one of 


ex- 
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Britannia 252s in the aero-medical réle, 


and on June 20, Bristol will provide a 
Britannia C.Mk.1 (four 4,445 h.p. Bristol 


Models of three new British aircraft on 

show at Paris are, above, the Tyne- 

engined Fairey Rotodyne; left, the 

Avro 748, and, below, the Short 
Britannic. 


turboprops) for 
R.A.P. 
Britannias, which are just coming into 
service with No. 99 Squadron at Lyne- 
ham, have not previously taken part in 


Siddeley Proteus 255 
Static and flying demonstrations. 


Span, 142 ft. 3 in. 
in. Gross weight, 
payload, 34,450 Ib. 
Max. range, 


public exhibitions. 
Length, 124 ft. 3 
180,000 Ib. Max 
Cruising speed, 346 knots. 
5,560 naut. miles. 


BRISTOL 192.—Largest helicopter 
ordered for the R.A.F., the Bristol 192 
will participate in the special helicopter 
demonstrations on June 18. Designed to 
meet Service troop and freight transport 
requirements for search and _ rescue, 
ambulance, paratrooping and supply 
dropping, the Type 192 (two 1,300 s.h.p. 


Three of the first four Armstrong Whitworth Argosies are seen together here. 
On the left is one in Riddie markings, as shown in Paris. 


ig 
4 
~ 
| 


THE AEROPLANE JUNE 12, 1959 


and ASTRONAUTICS 


At the Paris Salon... . 


Napier Gazelle turbines) can carry 25 
fully armed troops or 12 stretcher cases 
and two “sitting wounded.’ Rotor 
diameter, 48 ft. 8 in. each. Length, 89 ft. 
94 in. Gross weight, 18,000 Ib. Max. 
yload, 6,000 Ib. Cruising speed, 120 
nots. Max. range, 450 naut. miles. 


ENGLISH ELECTRIC LIGHTNING. 
—One of the pre-production batch of 
Lightnings will take part in the flying 
displays next week-end, but will not be 
shown in the static park. The Lightning 
(two 17,250-Ib.st. Rolls-Royce Avon 
R.A.24R turbojets) will be carrying two 
de Havilland Firestreaks. A_ special 
display model on the company’s stand 
shows a typical interception flight path 
for the Lightning. Span, 34 ft. 10 in. 
Length, 50 ft. 


FAIREY GANNET A.E.W.3.—A 
model on the Fairey stand shows the 
Gannet in its A.E.W.3 version (one 
3,87>-e.h.p. Bristol Siddeley Double 
Mamba 1vU2 turboprop). This is the only 
version of the Gannet now in produc- 
tion; one of the early production models 
has recently completed deck-landing 
trials on H.M.S. “ Victorious.” Span, 
54 ft. 4 in. Length, 44 ft. 


FAIREY ROTODYNE.—The proto- 
type Rotodyne (two Napier Eland 
turbines) will be flying to Paris to 
participate in the helicopter events on 
June 18, and will then remain for the 


final week-end. This will be the first 
appearance of the Rotodyne outside 
Britain. On the Fairey stand, a model 


of the enlarged, Tyne-engined Rotodyne 
will show the 6S-passenger version for 
which New York Airways recently placed 
an order and which B.E.A. will probably 
order eventually. This version will have 
a rotor diameter of 104 ft., span of 56 ft. 
6 in. and fuselage length of 64 ft. 6 in. 
Gross weight, 50,000 Ib. Cruising speed, 
over 175 knots. Range with 18,000 Ib. 
payload, 105 naut. miles. 


FOLLAND GNAT. — Quarter-scale 
models on the Folland stand show the 
Gnat | light fighter and the Gnat Trainer 
(Bristol Siddeley Orpheus turbojet), 14 of 
which have been ordered for evaluation 
by the R.A.F. Smaller models illustrate 
the various tactical réles of the Gnat. 
Span, 22 ft. 2 in. Length, 29 ft. 9 in. 
Gross weight, 6,575 lb. Max. speed, 
603 knots at 20,000 ft. Typical range, 
800 naut. miles. 


GLOSTER JAVELIN.—-The R.A.F. is 
to have a standard Firestreak-equipped 
Javelin FAW.7 (two 11,000-Ib.s.t. Bristol 
Siddeley Sapphire 200-series turbojets) 
on permanent exhibition in the static 
park, representing the current all-weather 
equipment of Fighter Command. Gloster 
Aircraft Co. now have in hand a pro- 


The Bristol 192 tandem-rotor helicopter, in production for the R.A.F., will be 
demonstrated on June 18, 


gramme to install the 12,300-Ib.s.t. 
re-heat versions of the Sapphire in 
Javelin 7s which, with other equipment 
changes, will then be designated FAW.9s. 
The Javelin FAW.8, also with re-heat 
engines, has different radar equipment. 
Span, 52 ft. 0 in. Length, 56 ft. 9 in. 


HANDLEY PAGE VICTOR B.1.—A 
standard squadron Victor (four Bristol 
Siddeley Sapphire 200-series turbojets) 
will be provided in the flying display by 
the R.A.F. Handley Page, Ltd., are now 
producing the Victor B.2, with greater 
span and Rolls-Royce Conway R.Co.11 
turbojets. Span, 120 ft. 0 in. Length, 
114 ft. 11 in. 


HAWKER HUNTER.—The R.A-F. 
expects to provide a Hunter T.7 two-seat 
trainer (one 7,600-lb.s.t. Rolls-Royce 
Avon 122 turbojet) for static display 
throughout the week. In _ addition, 
No. 111 Squadron, with Hunter 6s, will 
participate in the flying displays on 
June 20-21. On the Hawker Siddeley 
stand, a special display shows models of 
the Hunter in the insignia of all the 
different Air Forces with which it serves. 
Mk. 7 data: Span, 33 ft. 8 in. Length, 
48 ft. 10} in. Gross weight, 21.700 Ib. 
Max. speed, Mach 0.92 at 36,000 ft. Time 
to 40,000 ft., 9.5 minutes. Range (two 
100-gallon drop tanks), 800 naut. miles. 


HUNTING JET PROVOST T.3.—One 
of the R.A.F.’s new primary jet trainers 
(one 1,750-lb.s.t. Bristol Siddeley Viper 
102 turbojet) will be on static display 
during the week. The Jet Provost is in 
production for the R.A.F. and the Royal 
Ceylon Air Force, and is being evaluated 
by the R.A.A.F. Span, 36 ft. 11 in. 
Length, 32 ft. 5 in. Gross weight, 


7,092 lb. Max. speed, 326 m.p.h. ax. 
range 565 miles. 
SCOTTISH AVIATION TWIN 


PIONEER.—At the time of writing, it is 
expected that the R.A.F. will be showing 
one of these well-known STOL aircraft, 
in military guise, for at least part of the 
week. On the Scottish Aviation stand, 
details will be available of the new 
Series III Twin Pioneer with long-stroke 
Leonides 531/8 engines, which give an 
all-round improvement in performance. 
Demonstration tours with a Series III are 


expected to begin next month. Span, 
76 ft. 6 in. Length, 45 ft. 3 in. Gross 
weight, 14,600 Ib. Cruising speed, 114 
knots. Range with 2,300 Ib. payload, 695 
naut. miles. 


SHORT BRITANNIC.—On the Short 
Bros. and Harland stand, a model 
indicates the general appearance of the 
S.C.5 Britannic, the strategic transport 
recently ordered by the R.A.F . Based on 
the Britannia wing, the Britannic features 
four Rolls-Royce Tyne engines and a 
new fuselage design with a 12-ft. by 12-ft. 
interior cross-section and a rear loading 
ramp. The first Britannics are scheduled 
for delivery to the R.A.F. in 1962, and 
commercial versions can be available in 
1964, Span, 148 ft. 34 in. Length, 134 ft. 
Gross weight, 195,000 Ib. Max. payload, 
75,000 Ib. Cruising speed, 310 knots. 
Max. range, 4,750 naut. miles. 


SHORT S.C.1.—Representing Britain's 
VTOL research programme, a model 
of the S.C.1 (five Rolls-Royce R.B. 108 
turbojets) is shown by Short Bros. and 
Harland. This small delta-wing aero- 
plane has completed conventional flight 
trials and has made a number of free 
vertical take-offs. Transition from hover- 
ing to forward flight and back to hovering 
will be tested in the near future, marking 
the final phase of the development pro- 
ay Span, 24 ft. 5 in. Length, 
23 ft. 6 in. 


‘VICKERS VALIANT.—A_ Valiant 
will take part in the R.A.F. demonstra- 
tions next week-end. No longer in pro- 
duction, the Valiant (four Rolls-Royce 
Avon 204 turbojets) serves in the bomber, 
reconnaissance and tanker réles and is 
being used for stand-off bomb develop- 
yey Span, 114 ft. 4 in.; length, 108 ft. 

in. 


VICKERS VANGUARD. — Another 
new British transport making its first 
display appearance, the Vanguard (four 
Rolls-Royce Tyne 506), was to be seen at 
Paris on June 11, during the Press pre- 
view, and again next week-end. Two 
Vanguards are now flying, and have 
totalled nearly 200 hr. in the air since the 
programme began on January 20 this year. 
Visits have already been made to Ham- 
burg, Brussels and Rome during develop- 
ment flying for the C. of A. Four aircraft 
(the third is about to fly) will take part in 
the 1,300-hr. programme with a target cer- 
tification date of March 1, 1960. B.E.A. 


(Continued on page 671) 


The Blackburn NA.39 naval strike 
fighter will be making its first public 
appearance in a static display next week- 
end, and will also be demonstrated in 
the air. 
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Operational success 


CAP 


clinches the argument aa 


for the 


Competitive impact of Viscount 700} 


- 


“A 
We 


CHICAGO- PITTSBURGH 


a vital factor in Capital’s resurgence | [| 
JAL 
V=Viscount Upsurge NEW YORK-DETROIT CHICAGO-CLEVELAND 

A recent article in the American “Journal of Air Law and Commerce” (from PERCENT Premise meas | 
which the adjoining graphs are reproduced), draws attention to the upsurge 100 . \ 
of Capital Airline’s share of traffic following their introduction of AAL' 
Viscount services. The article continues, ““The increase in Capital’s share . . . 80 CAP i 
is by no means a simple result of CAB policy. A closer look at Capital's j 5 ¥/ : 
traffic indicates that the competitive impact of the Vickers Viscount was also rn andes | 
a vital factor. The remarkable upsurge of Capital in the 1956 section of 60 NEW YORK-BUFFALO oa 


each of these graphs follows the initiation of Viscount service. The Chicago- 
Washington route effectively exemplifies Capital's revival in 1955 with the 
initiation of Viscount services. By March, 1957, this dominance had 
increased from 42 to 55 per cent, while American’s share dropped to 17 
per cent”. (V indicates period of time the Viscount was first introduced.) 

Now, the Viscount 810/40 offers operators even more profitable operation 
than earlier Viscounts. Payload, speed and range have all been substantially 
increased, without raising air mile costs, giving considerably greater earning 


wer 1948 49 50 51 32 33 34 35 56 
CHICAGO-WASHINGTON 


Analysis of Air Line competition showing Capital's share of trail 
Base figures constant for all graphs. 


More impressive facts about 
the VISCOUNT 810 
Take-off weight now 72,500 Ib. (up 3,500 Ib.). 
* Landing weight, zero fuel weight and payload all increased 
by 2,000 Ib. 


Maximum-payload range increased from 800 to over 1,200 
miles. 


365 m.p.h. When re-engined with more powerful Darts, 
400 m.p.h. 


Backed by Vickers/Rolls-Royce turbo-prop experience of 
over 300 Viscounts in service with 40 airlines. 


Viscount 810 is already in service with or on order for 
T.A.A., Ansett-ANA, Continental Air Lines, Hunting Clan, 
Lufthansa, Aer Lingus, South African Airways, Pakistan 
International Airlines, V.A.S.P., Airwork, Cubana, and 
Sudan Airways. 


CUMBERBATCH TROPHY FOR T.A.A. 


Trans-Australia Airlines has been awarded the prized Cumberbatch 
Trophy for safety and reliability in Air Transport after an in- 
vestigation into operation lasting over four years. 


FOUR ROLLS-ROYCE DART TURBO-PROP ENGINES 
VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY ENGLAND 
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a, 
CANADAIR CONVAIR 8540 


NEWEST MEMBER IN A FAMILY OF GREATS 


The Canadair-Convair ‘540’, by the application of turbine power, becomes, the ulti- 
mate development of the widely used and approved Convair 240-340-440 series. The 
‘540’ is now on order and in full scale production, and is currently being demonstrated 
to airlines and business aircraft owners throughout North America. 


MAJOR 
REASONS 


why the ‘540’ is the new challenger 
on short-to-medium routes! 


GROWTH CAPACITY 
TO MEET GROWING 
ROUTE DENSITIES 


DEFINITELY 
LOWER 
OPERATING COSTS 


The standard 48-seat Canadair-Convair The Canadair-Convair ‘540’ has the built-in 
‘540’ offers a direct operating cost of capability of growing with the increased traffic 
1.4¢ per seat mile which comes doe densities that are forecast for the years ahead. 
to 1.l¢ in the 58-seat configuration. It can do this because its seating capacity can 
Over distances as short as 80 miles, its be increased by 20% from 48 to 58 without 
economy of operation matches even that weight or operating penalty. All fuel for ter- 
of piston-engined aircraft. minal-to-terminal operation could still be carried. 
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MATCHED-TO-TASK 
JET-PROP ENGINES 


The Napier 3500 e.h.p. engines that power 
the Canadair-Convair ‘540’ are the only 
jet-props specifically designed for the 
particularly strenuous up-and-down 
life of short stage operations. The sec- 
tionalized design of these powerful new 
engines make them singularly easy to service 
and maintain. 


FASTER FLYING, 
QUICKER CLIMBING 


Today’s passengers want to make time. 
The Canadair-Convair ‘540’ is the fastest 
aircraft in its class, flying at speeds up 
to 340 m.p.h. It’s off the ground in a flash 
and takes only 6.4 minutes to climb to an 
operating level of 10,000 feet. 


THE AEROPLANE 
and ASTRONAUTICS 


REDUCED EN-ROUTE 
GROUND TIME LOSSES 


The Canadair-Convair ‘540’ eliminates 
numerous possible time delays at 
en-route stops: passenger handling is 
expedited ... time consuming engine warm- 
ups are unnecessary ...as many as 6 route 
stops can be made without refuelling. 


EXTRA CARGO SPACE 
FOR EXTRA PROFITS 


The Canadair-Convair ‘540’ has 402 cubic 
feet of easily accessible cargo space: enough 
for two tons of additional payload that 
can be carried with no operating penalty. 


MOST IMPORTANT TO vou: the Canadair-Convair ‘540’ 
is a product of the combined experience and facilities of two 
of the world’s great aircraft producers—Canadair Limited 
of Canada and Convair—both members of the General 


Dynamics family of companies. 


THE CANADAIR-CONVAIR 540’ WILL SOON TOUR EUROPE 


For full information about the new aircraft or the tour, please contact our European Representative, 
J. H. Davis, Princes House, 190 Piccadilly, London, W. 1, England. 


JET-PROP AIRLINER 


CANADAIR, MONTREAL, CANADA 


THE CANADIAN SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 


CAS9-540-22UKT 
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Propulsion through 
the ages... 


A charming Regency folly 


Among the many designs for dirigible airships which 
appeared between the invention of the balloon in 1783 and 
the arrival of the first practical airship in 1852, the most 
delightful was the po_pHin, designed by Pauly & Egg in 
1816-17. Apart from the absurd “oar” propellers, it was to 
have had an interior balloonet to preserve its shape, and a 
device (visible here) to alter the trim by means of a move- 
able weight. Such ingenuity surely deserved success — but 
alas, the triumphal flight shown here took place only in the 
artist’s imagination. 

_ From near-fantasy to historical fact: Rotol were the 
pioneers of the turbo-prop, for they designed and built the 
propellers for the first turbo-prop aircraft to fly—and today 
over 100 airline and aircraft operators fly machines with 
Rotol propellers. 


f : powered by two Rolls-Royce Dart engines driving two four- 
; bladed Rotol propellers. The recent first delivery flight of an 
F.27 to Trans-Australia airlines will add to the Rotol-equipped 
aircraft already flying there—the Viscounts of T.A.A. 


i 
ta FOKKER F.27. This very successful Netherlands airliner is 


ROJOL ROTOL LIMITED - GLOUCESTER - ENGLAND 


ee A Member of the Dowty Group " 
Prjz 


: 
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(Continued from page 670) 


and T.C.A. have each ordered 20 
Vanguards. Span, 118 ft. Length, 122 ft. 
104 in. Gross weight, 141,000 lb. Cruis- 
ing speed, 367 knots. Range with max. 
29,000-Ib. payload, 2,540 naut. miles. 
WESTLAND WHIRLWIND. — On 
June 18, the Gnome-engined Whirlwind 
will make its first public appearance. 
This is a standard Whirlwind, as _ pro- 
— in large numbers for the Royal 
Navy, R.A.F., Army and civil operators 
at home and abroad, but fitted experi- 
mentally with a 1,000 s.h.p. de Havilland 
Gnome shaft turbine. Rotor diameter 
53 ft., fuselage length, 42 ft. 
WESTLAND WESSEX.—An example 
of the Wessex (one 1,450 s.h.p. Napier 
Gazelle shaft turbine) now in production 


This Westland Whirlwind test bed for the de Havilland Gnome turbine will 
demonstrate its lively performance on june 18. 


for anti-submarine duties with the Royal 
Navy,. will fly across to Paris in order 
to participate in the helicopter demon- 
stration on June 18 and will give 
individual displays the following day 
before returning to England. Rotor 
diameter 56 ft., overall length 65 ft. 9 in., 
gross weight 12,600 Ib., cruising speed 
110 knots, max. range 340 naut. miles. 


Another British aeroplane making its public debut at Paris is the Vickers Vanguard 
turboprop airliner. 


WESTLAND WIDGEON.—Through- 
out the week, the Westland Widgeon (one 
515 h.p. Alvis Leonides 521/2) will be 
present, this being the junior model in 
the range of Westland helicopters. It is 
offered as a five-seat general-purpose 
transport, as an air ambulance or for 
specialized duties such as “ sky-shouting,” 
mineralogical surveys and so on. Rotor 
diameter 49 ft. 2 in., fuselage length 41 ft. 
23 in., gross weight 5,900 Ib., cruising 
speed 88 knots, range 260 naut. miles. 


WESTLAND WESTMINSTER Series 
1.—Completing the Westland quartet, the 
Westminster will participate in the 
displays on June 18, when it will demon- 
strate its lifting capability. The West- 
minster, first flown in June last year, has 
been making steady progress and has been 
lifting various special loads of up to 
4,000 Ib. It will be seen with, long-range 
fuel tanks, which give an endurance of 
two hours. Rotor diameter 72 ft., overall 
length 89 ft. 3 in., gross weight 36,000 Ib., 
cruising speed 100 knots, max. range 
(normal fuel) 180 naut. miles, 


Missile Exhibits From Gt. 


Sir W. G. Armstrong Whitworth Aircraft, 
L 


In collaboration with the Sperry 
Gyroscope Co., Ltd., and the General 
Electric Co., Ltd., Armstrong Whitworth 
is showing a Seaslug surface-to-air mis- 
sile mounted in a ship-type double-barrel 
launcher. Sperry is responsible for the 
missile’s control system and General 
Electric for its guidance. Both com- 
panies are also showing Seaslug com- 
ponents which they produce. A 4-scale 
model Seaslug will also be exhibited on 
the Hawker Siddeley stand. 

The Seaslug missile system has been 
adopted by the Royal Navy and wiil 
equip its “Hampshire ”-class guided- 
missile destroyers. 


Bristol Aircraft, Ltd. 

A Bloodhound surface-to-air missile is 
being demonstrated in the guided wea- 
pons park together with ancillary equip- 
ment including a launcher, a limber, a 
loading trolley and a launch-control post. 
Handling demonstrations with this mis- 
sile are being given by a team of R.A.F. 
personnel. There is a model of a Blood- 
hound launching site on the Bristol 
Aircraft stand and a film shows the mis- 
sile in action against target aircraft. 

Claimed to have a longer range than 
any other semi-active homing missile in 
the Western World, Bloodhound is pow- 
ered by two Bristol Siddeley Thor ram- 
jet engines. The missile has _ been 
developed jointly by Bristol Aircraft, 
Ltd., and Ferranti, Ltd. 

It is already in service with the Royal 
Air Force and a more advanced version 
is under development. The Bloodhound 
system has also been ordered by the 
Royal Swedish Air Board. 


de Havilland Propellers, Ltd. 

This company is exhibiting a Fire- 
streak infra-red-guided air-to-air missile. 
Firestreak is in service with the R.A.F. 
and the Royal Navy; it will form the 
basic armament of the Gloster Javelin, 
the English Electric Lightning and the de 
Havilland Sea Vixen. A more advanced 
version of Firestreak is at present under 
development. 

De Havilland Propellers is also 
responsible for the development of the 
Blue Streak LRBM, although its work 
in this field cannot be shown at Paris. 
Blue Streak is important both as 
Britain's first long-range ballistic missile 
and as a potential launching vehicle for 
Earth satellites. In this last context Blue 
Streak has been mentioned as the possible 
first stage of a three-stage vehicle. The 
second stage might be a modified Black 
Knight and the third, a solid rocket. 
English Electric Aviation, Ltd. 

A Mk. i Thunderbird and its launcher 
are on show in the guided weapons park: 
handling demonstrations with them are 
to be given by a British Army team. On 
the English Electric stand are 4-scale 
models of Thunderbird on its launcher 
and a launcher-loading vehicle. 

A display shows how missiles and air- 
craft—Thunderbirds and Lightning inter- 
ceptors—can be combined with Marconi 
radar to form an integrated air-defence 
system. 

The Thunderbird missile system has 
been designed for full mobility so that 
it can move with the Army in the field 
to protect it from enemy air attack and 
reconnaissance aircraft. It will enter 
operational service with the British Army 
next year; training has already begun. 


Britain 
A more advanced version of the missile 
is being developed. This is said to have 
a greater range and a guidance system less 
vulnerable to counter-measures than that 
of the earlier version. 

Fairey Aviation, Ltd. 

In the static exhibition the Fairey 
company is showing a Jindivik Mk. 2B 
target aircraft. This jet-propelled target 
drone is produced in Australia by the 
Government Aircraft Factories and is 
used for missile development at Woomera 
and also by the Royal Swedish Aircraft 
Board. 

On the company’s stand, displays show 
the use of the Jindivik and mention the 
anti-tank guided weapon which is being 
developed by Fairey for the British 
Army. 


A. V. Roe and Co., Ltd. 

Exhibited by Hawker Siddeley is a 
medel of the Avro stand-off bomb, 
suspended beneath a model Vule¢an B.2. 
This new rocket-propelled missile will 
be carried by Mk. 2 versions of the 
V-bombers to increase their striking 
power and to eliminate the need for the 
bombers to fly over heavily defended 
targets. 


Short Brothers and Harland, Ltd. 

An SX-AS test vehicle is shown of the 
type used in development of the Short 
Seacat SAM. This new anti-aircraft 
missile is being produced for the Royal 
Navy and is designed to replace the 
40-mm. Bofors gun. It will intercept 
aircraft which evade defensive fighters 
and longer-range surface-to-air missiles. 
As a private venture Short Bros. and 
Harland is also developing the Tigercat, 
a land-based version of the Seacat. 
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British Powerplants Displayed 


‘O years ago the powerplant exhibits as a whole formed 

one of the most dominant features of the entire inside 
display at the Paris Aero Show. This year, other things such 
as guided missiles may be considered to take pride of place: 
but the engines on show are none-the-less an important and 
significant part of the static exhibition. And in this, the 
contribution from the United Kingdom is a major one. 

In point of fact, Britain’s aero-engine industry is very well 
represented at Le Bourget—for every one of the companies 
engaged in this particular work is showing examples of its 
latest products. It is particularly interesting to note the com- 
prehensive range of powerplants that is offered. They range 
from the very large turbojets with reheat giving thrusts in 
the 24,000-Ib. (10,886-kg.) category to the smaller shaft turbine 
engines delivering 1,000 s.h.p. (1,014 c.v.); ramjets, rocket 
engines, and turbine auxiliary power units, are all included. 


On the stand of Alvis Ltd. there will be four engines, three 
of which have been seen before—at Farnborough. The new- 
comer is the 550 Series Leonides for helicopter applications 
and intended for such craft as the Sycamore, Widgeon or 
Agusta Bell. This is a vertical shaft version of the new 
long-stroke Leonides and gives a maximum power of 625 
b.h.p. (635 c.v.) for a one-hour period. 

The 530 Series Leonides—or long-stroke engine for fixed- 
wing aircraft is also on show. This engine has been a logical 
development of the original 718.6-cu.-in. (11.78 L) engine in 
response to requests from airframe designers and frém 
operators for more power. By increasing the stroke of the 
standard engine to give a capacity of 783 cu. in. (12.8 1.) the 
extra power was produced without any further complications 
in modified external geometry. 

Also displayed at Paris are the two versions of the 
14-cylinder twin-row Leonides Major for helicopter and fixed- 
wing applications. For the former the engine is known as 
the Type 755 and used, for example, in the Westland Whirl- 
wind. In this form the engine has a maximum I-hr. power 
rating of 795 b.h.p 

The horizontal- Shaft Leonides Major for fixed-wing aircraft 
is basically the same powerplant but in this form it delivers a 
maximum power of 875 b.h.p. at sea level for take-off. The 
engine is supercharged to give a cruising power of 500 b.h.p. 
at 11,000 ft. (3,353 m.) and 2,600 r.p.m.—the corresponding 
power for the vertical-shaft helicopter ‘onan being 580 b.h.p. 
at 2,800 r.p.m. 

Blackburn and General Aircraft are showing three distinct 
types of powerplants—their shaft turbines, gas-turbine starter 
units, and airborne auxiliary power units. Representing the 
first category are the Turmo 600 and the A.129. 

Of these the Turmo 600 is the Blackburn-developed 


With a guaranteed minimum thrust of 16,500 Ib., the 
Rolls-Royce Conway R.Co.10 is intended for civil applications. 


The Alvis Leonides Major in its new helicopter version. 


Turboméca engine of the same name and has been selected 
as the powerplant for the Saunders-Roe P.531 five-seat heli- 
copter. An engine of the free-turbine type, the Turmo has 
a maximum continuous power output of 366 s.h.p. (371 c.v.) 
and a weight of 310 Ib. (141 kg.). It has a single centrifugal! 
compressor and an annular combustion chamber. 

Blackburn’s latest powerplant—seen for the first time in 
public at the S.B.A.C. show last year—is their 840 s.h.p. 
(850 c.v.) A.129. This is a free-shaft engine based on the 
Artouste to the centrifugal compressor of which has been 
added two axial stages. At the rear of the new gas-generator 
unit so formed has been added a Turmo free turbine and 
reduction gear. 

Although initially this interesting new powerplant is in the 
800-850 s.h.p. bracket later versions are planned to give 
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970 s.h.p. (985 c.v.). First application of the engine is likely 
to be in the Saunders-Roe P.531 helicopter. Lhe company 
also has under consideration its use as a turboprop engine for 
fixed-wing aircraft. 

The Blackburn A.P.U. on show at Le Bourget is one using 
one of the company’s standard Palouste air-bleed engines and 
having its rotating shaft assembly extended forward to a power 
output gearbox. This enables maximum electrical output to 
be obtained from the shaft drive with no delivery of com- 
pressed air; alternatively there can be full air delivery with 
no electrical output, or any required combination of compressed 
air and electrical power. 

Units of this type can supply bleed air for such things as 
main powerplant starting, air conditioning, or de-icing; and 
shaft-power for generating electrical or hydraulic power. Its 
maximum continuous output is 2.4 Ib./sec. (1.09 kg./sec.) of 
air at 37.5 p.s.i.g. (2.64 kg./cm.2) and zero shaft power or 1.95 
Ib./sec. (0.89. kg./sec.) at 40.5 p.s.i.g. (2.85 kg./cm.2) and 100 
s.h.p. (101 c.v.). 

The Palouste air-bleed gas-turbine engine is also used for 
ground engine starting units and trolleys incorporating these 
have been supplied by Biackburn to the Royal Navy and the 
R.A.F. These, too, are to be seen at Paris. 

An air delivery flow of 2 Ib./sec. (0.91 kg./sec.) at 38.5 
p.s.i.g. (2.70 kg./cm.”) is available from these starter units. 
The temperature of this air is 220° C. and the fuel consump- 
tion of the unit, 290 Ib./hr. (132 kg./hr.); 4,000 aircraft-engine 
starts can be accomplished between Palouste overhauls. 

Something new in the air starting equipment from Brough 
is a starter truck—a self propelled version of the trolley. Again 
using a Palouste as the essential source of compressed air the 
truck is a 15-cwt. Commer vehicle. 

Bristol Siddeley’s display of powerplants is remarkable for 
the fact that it illustrates so clearly the way in which the 
products of the two component companies—Bristol Aero 
Engines and Armstrong Siddeley Motors—who merged some 
months ago, are complementary to each other. In the big 


The Napier Triple Scorpion hydrogen peroxide/kerosene 
rocket engine, | 


turbojet field, for example, there is the Olympus 201 which 
completed an official Type Test at a rating of 17,000 Ib. 
(7,711 kg.) a year ago and is claimed to have the highest 
thrust/weight ratio of any type-tested high-thrust turbojet. A 
static thrust of no less than 24,000 Ib. (10,886 kg.) is delivered 
by this engine using Bristol Solar fully variable reheat. 

There has already been mention of more advanced versions 
of the Olympus and recently there was news of an Olympus 
6.01.21. A “developed” version of the Olympus has been 
selected as the powerplant for the new TSR-2 tactical- 
support ‘reconnaissance “Canberra replacement” aircraft for 
the R.A.F. 

Fourteen different aircraft types are powered by the Orpheus 
turbojet—the current 803 version, which is on show, in 
sectioned form, having a type-tested thrust rating of 5,000 Ib. 
(2,270 kg.) and a thrust/weight ratio of 5.99: 1. Aircraft using 
the Orpheus include the Breguet Taon which holds the World 
Class record for a 1,000-km. closed circuit, the Dassault 
Etendard V1, the Fiat G.91 light strike fighter for the NATO 


A free-turbine engine, the Napier Gazelle powers the 
Westland Wessex and Bristo! 192 helicopters; this is the 
powerplant as a “ change unit.” 


air forces, the Folland Gnat in India, Finland and Yugoslavia, 
the Gnat Trainer for the R.A.F., the Japanese Fuji TIF-2 
trainer, and the Lockheed Jet Star utility jet transport. The 
Orpheus is being built in France, India and Italy. 

A more advanced version, the Orpheus B.Or.12, developed 
under the U.S./U.K. Joint Mutual Weapon Development 
Programme for the second generation NATO light strike fighter 
is also on show. This engine has a basic thrust of 6,810 Ib. 
(3,100 kg.) and has run at 8,650 Ib. (3,920 kg.) thrust with 
simplified reheat. Within nine weeks of its first run the 
B.Or.12 completed a 150-hr. endurance test to the new fighter 
type-test schedule. The engine is scheduled to fly in a Sabre 
later this year. 

A small turbojet in the Bristol Siddeley range, the Viper 
ASV-11 delivers a thrust of 2,500 Ib. (1,134 kg.) for a weight 
of 500 Ib. (226 kg.). The version shown is the latest develop- 
ment in the series which in ASV-5 and ASV-8 versions have 
powered the R.A.F.’s Jet Provost basic trainers. The Viper 
is also used in the Jindivik pilotless target aircraft and is in 
production for the Italian Macchi 326 jet trainer. 

Largest of the Bristol Siddeley propjet engines in production 
is the Proteus, one of the 760 Series powerplants being on 
show. This is, in fact, a Proteus 765—the type now being used 
in all Britannias at present in production. It has a take-off 
power of 4,445 e.h.p. (4,506 c.v.) and a cruising power of 
2,670 e.h.p. (2,710 c.v.) at 25,000 ft. (7,620 m.) and 315 knots 
(602 km.p.h.). At this cruising condition it gives a fuel 
consumption of 0.486 Ib./e.h.p./hr. (0.217 kg./p.e.c.v./hr.). 

The Proteus is noteworthy in having a reverse-flow layout 
in which the compressor is to the rear of the engine and the 
turbine forward. The combustion chambers are grouped 
around the rotating assembly and by this means the power- 
plant is considerably shorter than is usually the case in propjet 
engines. 

Shaft-power turbine engines in the 1,000-s.h.p. (1,014 c.v.) 
category also figure in the Bristol Siddeley range and are on 
show. These new units are the P.181 and P.182 intended for 
helicopter and fixed-wing applications respectively. They both 
use the same gas-generator design and both have independent 
power turbines. 

The compressor of these engines has a two-stage axial unit 
with wide-chord blades and a single-stage centrifugal unit. An 
annular type of combustion chamber has been selected and 
designed to have a considerable amount of reverse flow to 
give a very short chamber assembly. The three-stage turbine 
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Largest of the present range of Bristol Siddeley turbojets is the Olympus; this version is the Mk. 201 giving 17,000 Ib. thrust 
without reheat. 


At the Paris Salon ... . 


has two stages driving the compressor and the third stage 
driving the power output shaft. 

A very small liquid rocket engine on show is the PR.23 
seen at Farnborough last year. This is also an HTP/kerosene 
unit and is intended for such duties as an aircraft powerplant 
for operation at extreme altitude; a performance boost unit; 
er a vernier unit for ballistic missile control. It weighs 
32 Ib. (14.5 kg.) and delivers a thrust of 500 Ib. (227 kg.). 

Last of the Bristol Siddeley powerplant exhibits is an 
auxiliary power unit of the type now made by the company 
under licence from the American AiResearch concern. Three 
types are available. One of these is for providing compressed 
air only and delivers 2 Ib./sec. (0.9 kg./sec.) at 35 p.s.i.g. 
(2.5 kg./cm.”) and 190° ror it weighs 200 lb. (90.7 kg.). The 
second type is for giving either this amount of compressed 
air or 400 s.h.p. (406 c.v.) or any combination of these up to 
50,000 ft. (15,240 m.). The third unit gives shaft power only 
and is available in a range from 30 s.h.p. (30.4 c.v.) units 
weighing 40 Ib. (18 kg.) to 170 s.hp. (172 c.v.) units. 

Pride of place on the de Havilland Engine Company’s stand 
is a beautiful half-cowled model of the turboprop version of 
the company’s new 1,000-1,400 s.h.p. (1,014-1,420 c.v.) Gnome, 
designated the P.1000. This power unit is of particular interest 
for its small size and for its unusual layout. 

Based on the H.1000 Gnome shaft-turbine engine intended 
as a helicopter powerplant with a rear gearbox and power 
output shaft, the P.1000 Gnome has its propeller shaft mounted 
above it. The rear gearbox provides initial engine speed 
reduction from a nominal 20,000 to 6,000 r.p.m. and a front 
gearbox effects the final reduction to the propeller shaft. 

The model shown has a very neat cowling with NACA 
flush-type intakes to a plenum chamber. The constant-speed 
propeller is a three-bladed unit of 11 ft. diameter; it is 
equipped with an automatic overspeed protection device. 

The de Havilland Gnome has been derived from the General 
Electric T-58. It is of the free-turbine type and has a 10-stage 
compressor and a two-stage power turbine. It uses an annular 
combustion system and for helicopter use has a one-hour 
rating of 1,000 s.h.p. (1,014 c.v.) for a specific fuel consump- 
tion of 0.65 Ib./hr./s.h.p. (0.3 kg./hr./c.v.); with reduction gear 
this engine weighs 350 Ib. (159 kg.). The Gnome has been 
chosen as the powerplant for the new Agusta helicopter. 

A powerplant of a very different sort on the de Havilland 
stand is the Gyron Junior. This is the powerplant that has been 
chosen for the Royal Navy’s new low-level strike aircraft, the 
Blackburn and General Aircraft NA.39. The engine displayed 
is the initial version seen at the S.B.A.C. show last year— 
which has a static thrust of 7,000 Ib. (3,180 kg.). 

Turboprop and rocket engines are a feature of the Napier 
stand. Of these the first will be represented by two engines, 
an Fland and a Gazelle—both cut-away and rotating to show 
their internal features. 

In its straightforward turboprop form the Eland 504 delivers 
a take-off power 3,500 e.h.p. (3,550 c.v.) and weighs (dry) 
1,820 Ib. (826.3 kg. 

Another version oe the Eland comprises the basic power unit 
with the addition of a hydraulic clutch through which is 
driven an auxiliary compressor. This powerplant was devised 
for the original Rotodyne VTOL airliner with the engine 
delivering shaft power to a propeller for forward propulsion 
and compressed air for the rotor tip-jet units. 


A shaft-power Eland for helicopter application is the Eland 

229A for the Westland Westminster. This has a maximum 
1-hr. rating of 2,600 s.h.p. (2,640 c.v.). For production craft 
of this type a development of this engine will give a maximum 
one-hour rating of 2,850 s.h.p. (2,890 c.v.). 

Napier’s other shaft turbine engine on show is the Gazelle 
helicopter powerplant used in the Westland Wessex and Bristol 
Type 192. This engine has been designed for operation at 
any angle between the vertical and horizontal. It weighs 
865 lb. (393 kg.) and has a I-hr. rating of 1,450 s.hp. 
(1,472 c.v.). 

Intended as an aircraft power unit or for missile application 
the Napier Scorpion HTP/kerosene rocket engine has been built 
in three versions, with single, double and triple chambers. No 
details of the weight or performance of these Scorpions are 
available. The Double Scorpion underwent flight trials in a 
Canberra in 1956 and in August the following year set up a 
World height record for aeroplanes. 

A very small. peroxide rocket developed by Napiers is 
intended for use as a take-off boost unit for helicopters. It 
comprises simply a catalyst pack and a de Laval nozzle. One 
of these units is mounted on each rotor blade tip and they 
are fed with fuel from a tank installed over the rotor hub. 

Most powerful of the Rolls-Royce engines on show at Paris 
is the Conway R.Co.10 by-pass turbojet which has a guaranteed 
minimum dry thrust rating for take-off of 16,500 Ib. 
(7,500 kg.). This is the civil version chosen for the Boeing 
707-420. Conway engines in a military form power the Victor 
B.2 V-bomber and one version, the R.Co.15, has a guaranteed 
minimum dry thrust of 18,500 Ib. (8,400 kg.). 

Two versions of the Avon are on show—one with, and the 
other without, reheat. The former is the RA.24, the latest 
military Avon; no thrust figure has been released for it with 
reheat, but its dry thrust is 11,250 Ib. (5,100 kg.). This partic- 


ular version of the Avon has air-cooled turbine blades and ~ 


claims the distinction of being the only military engine in 
service to have this feature. 

The other Avon displayed is the civil RA.29 as used in 
the Comet 4 on B.O.A.C. regular services. This engine has a 
take-off thrust of 10,500 Ib. (4,760 kg.) and an overhaul life 
of 1,000 hr. It is the first Avon to have a 16-stage compressor 
and a three-stage turbine. Other civil Avons are under 
development; they will have thrust of 11,700 Ib. (5,310 kg.) 
and 12,500 Ib. (5,670 kg.). 

Rolls-Royce are also showing a Tyne turboprop. This is 
the engine that has been chosen for the Vickers Vanguard and 
will power the Canadair CL-44 transport for the R.C.A.F. 
and the Short Britannic for the R.A.F. Another version 
is being developed for the Fairey Rotodyne. 

The Tyne is a two-spool engine which in its initial form 
delivers 4,985 e.h.p. (5,060 c.v.) for take-off. Later versions 
will give 5,525 e.h.p. (5,610 c.v.) and 5,730 e.h.p. (5,810 c.v.) 
the last being for the Canadair CL-44. Cruising specific fuel 
consumption is quoted as 0.388 Ib./e.h.p./hr. (0.174 kg./c.v./hr.) 
at 425 m.p.h. (685 km.p.h.) at 25,000 ft. (7,620 m.). 

The Rolls-Royce RB.108 turbojet displayed is of particular 
interest as a powerplant designed specifically for the jet-lift 
application. Five of these engines are used in the Short SC.1. 

Giving a take-off thrust of 2,010 Ib. (910 kg.) for a dry 
weight in the region of 250 lb. (113 kg.), the RB.108 has a 
seven-stage axial compressor and a single-stage turbine. 

No display of Rolls-Royce powerplants would be complete 
without the ubiquitous Dart. At Paris this year the company 
features on its stand a number of Dart components which 
have achieved long life in airline service. 
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Equipment and Accessories y 


A survey based on the latest list of exhibitors from 
the Salon Authorities at the time of going to press. 


ACRATORK 

Through its agents in France the Acra- 
tork Engineering Co., Ltd., is exhibiting 
its range of torque loading equipment. 
This comprises a selection of spanners and 
wrenches providing for all torque loads 
from 4 oz.-in. to 850 lb.-ft. and a variety 
of test and setting rigs for torque span- 
ners. A 3,000-lb.-ft. hydraulic torque 
generator is also available. 


AIR ENGINE SERVICES 

On the stand of Air Engine Services 
(U.S.-U.K.), Ltd., is a Pratt & Whitney 
R.1340-40 powerplant which has been 
completely overhauled at the company’s 
works and built up as an engine change 
unit ready for immediate installation in a 
Westland S.55. Pratt & Whitney spares 
are also on display. 


AVICA 

Products on the stand of Avica Equip- 
ment, Ltd., include stainless steel flexible 
pipe assemblies for fuel, oi! and air supply 
lines working at high pressures and tem- 
peratures; stainless steel bellows 
assemblies as expansion joints and high- 
pressure swivel pipe couplings. Other 
exhibits are rigid tube couplings; support 
clamps for flexible and rigid pipe systems; 
flexible fuel line and quick disconnect 
couplings and rubber hose assemblies. 


BELL’S 

A general range of Bestobell products, 
including asbestos fire seals, synthetic 
rubber and asbestos mouldings, and sili- 
cone rubber components for air condition- 
ing and de-icing systems are exhibited 
by Bell’s Asbestos and Engineering, Ltd. 
Among the new products on show there 
are silicone and Terylene collapsible air 
starter hose, improved types of Flexitwist 


silicone rubber and glass fibre hot-air hose 
and a stainless steel wire mesh fire seal. 


BRISTOL AEROJET 

On the stand of Bristol Aerojet is a 
selection of rocket motor cases and high- 
pressure storage vessels for use on guided 
missiles and aircraft. Among the exhibits 
is the motor case manufactured by the 
company for the Raven solid propellent 
rocket motor for the IGY Skylark 
rocket. 


A Vanguard anti-icing heat exchanger 
and shutter assembly produced by 
Delaney Gallay. 


Used for oxygen, air or nitrogen, the 
pressure vessels in current production are 
usually of low-alloy steel. Bristol Aero- 
jet is also developing resin-impregnated 
glass fibre for this purpose. 


An electrical layout and principal components of the British Thomson-Houston 
variable-speed AC/DC power system for aircraft. 
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This Dowty main undercarriage for the 
Fokker Friendship and its U.S. equiva- 
lent, the Fairchild F-27, is on show. 


BRISTOL SIDDELEY 

Ball screws and splines are exhibited by 
Bristol Siddeley Engines, Ltd. Manufac- 
tured at Coventry under a technical agree- 
ment with Beaver Precision Products, Inc., 
of Clawson, Michigan, ball screws are 
employed on the movement of such items 
as flaps, tailplane, undercarriage, canopies 


and escape hatches where high air 
loads and extreme temperatures are 
encountered. 


BRITISH THOMSON-HOUSTON 

The main exhibit by the British 
Thomson-Houston Co., Ltd., which forms 
part of the Scintex st... 1 display, consists 
of a diagrammatic layout showing the 
principal components of the variable- 
speed ac/pc power system, similar to 
that installed in the Comet 4, Also dis- 
played is a selection from the range of 
BTH aircraft equipment, including high- 
energy ignition units, switches and 
motors. 


CIBA (A.R.L.,) 
Redux adhesives and Aeroweb metal 
honeycomb applications in modern air- 
craft form the main theme of the CIBA 
(A.R.L.), Ltd., stand. On display are 
applications of Redux and Aeroweb in 
the Vanguard, the Comet 4, the Argosy, 
the Friendship and the Alouette. Redux 
bonding has now been employed in more 
than 70 different types of aircraft, and 
Aeroweb is used extensively in the air- 
craft and missile industries. 
COSSOR 

Elements of a type 2A secondary radar 
system are exhibited by Cossor Radar 
and Electronics, Ltd., on the stand of 
C.T. (London), Ltd. This radar aircraft 
identification system consists of a ground 
unit, known as the interrogator and 
responder, and an airborne receiver and 
transmitter known as a transponder. 

In a secondary surveillance radar 
system the interrogator transmits a coded 
sequence of pulses on one frequency 
which are received by the airborne equip- 
ment; this, if the coding is appropriate, 
transmits a differently coded sequence of 
pulses on a different frequency. 
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DELANEY GALLAY 

Examples of all the products manu- 
factured by Delaney Gallay, Ltd., are 
on show, including primary and second- 
ary surface oil coolers, anti-icing heat 


exchangers, thermal insulation blankets 
and ducting, stainless steel toilet units 
and examples of flux bath brazing and 
stainless steel fabrication. 

company is also exhibiting its 
new Incorporall portable welding kit for 
mild and stainless steels. Other weld- 
ing equipment suitable for s een — or 
protection welding is also s 


DOWTY 

The Dowty Group—including its 
newest member, Rotol, Ltd.—is display- 
ing a wide variety of exhibits on its 
stand. Among these are two new units 
—the Dowty Moog valve and the Rotol 
hydro-mechanical constant-speed drive— 
a range of undercarriages, hydraulic 
equipment, a propeller and a propeller 
brake, ram air turbines, gearboxes and 
electrical equipment. The Moog valve is 
an electrical-hydraulic servo valve for 
control systems requiring electrical sig- 
nalling to be converted into hydraulic 
force. 
DUNLOP 

The Aviation Division of the Dunlop 
Rubber Co., Ltd., is showing tyres, 
wheels, brakes, Maxaret anti-skid units, 
de-icing equipment and _ windscreen 
wipers, with particular emphasis on the 
company's equipment for the Caravelle. 
3,000 p.s.i. compressors and pneumatic 
actuating valves are also on display. 
E.M.0. INSTRUMENTATION 

Two units for checking and cleaning 
precision bearings ——a torque testing 


One of the new developments to be 
seen in the Mechanism display is this 
type M.1847 precision aneroid baro- 


meter. it is particularly suitable for 
aircraft and workshop use. 


Originally produced as a 
casting this Rotol com- 
ponent in Hiduminium 
66 is now manufactured 
by High Duty Alloys as 
a forging by the re-entry 
technique. 


machine for measuring their starting and 
running torques and a bearing washing 
machine—are exhibited by E.M.O 
Instrumentation, Ltd. The company is 
also displaying precision bearings which 
are used in the manufacture of gyro flight 
instruments, computers, cold-air units, 
servo motors, and so on. 


ENGLISH ELECTRIC | 
The Aircraft Equipment Division of 
the English Electric Co., Ltd. is 


A five litre, lightweight 
stainless steel, liquid 
oxygen converter from 
the new range of liquid 
oxygen equipment being 
produced byj Normaiair. 
It has a working pressure 
of 100 p.s.i. 


exhibiting ac and pc electrical system 
components for aircraft together with 
servo actuators, blowers, fuel pumps and 
a number of guided missile units. Typical 
of the ac equipment for the Victor 2 and 
Vulcan 2, the display includes a type 
AE 8005 civil constant-speed drive and 
a type AE 2043 40kVA_brushiess 
generator for a high performance -ac 
system. 

The instrument wing of the Guided 
Weapons Division of English Electric 
Aviation, Ltd., has a display of guided 
weapon rate and integration (Honeywell) 
gyros and accelerometers for such appli- 
cations as stable platforms for inertial 
navigation. 


GARRINGTONS 

Compressor and turbine blades forged 
to oversize, close or precision limits in 
a number of alloys such as aluminium- 
bronze, steel and titanium, are on the 
stand of Garringtons, Ltd. Also on 
display is an aircraft flap selection unit 
devised by B.0.A.C., a new type universal 
joint especially adaptable for controls 
and systems of leverage where angular 
variations are encountered, and a Gyde- 
lite reflecting stud for marking taxi-ways 
and perimeter tracks in place of electric 
lighting. 
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GODFREY 

Many types of air conditioning and 
cold-air equipment for both military and 
civil aircraft are exhibited by Sir George 
Godfrey and Partners, Ltd. These 
include a selection of cold-air units for 
fighters, bombers and transports; a 
refrigerant compressor for cooling air- 
borne equipment; a flow control valve for 
use in air ventilated suit systems; and 
water extractors. 


HARLEY 

A range of landing lamps for fixed wing 
aircraft and helicopters and a mode! T 
mobile floodlight is exhibited by Harley 
Aircraft Landing Lamps. Types dis- 
layed include electrical retractable, 
eading edge, and nosewheel, landing and 
taxi lamps. 


HAWKER SIDDELEY 

In addition to aircraft and guided 
missile exhibits in the flying and static 
shows, the Hawker Siddeley Group is 
displaying a number of electronic and 
instrument products. There are three 
working exhibits—a five-channel display 
unit, complete with camera; a telemetry 
sampling switch and a sweep frequency 
oscillator—together with transistor 


galvanometer amplifier, a UHF receiver. 
UHF oscillator and directional coupler. 
Flight 


deck automatic temperature 


control equipment, as supplied for use in 
the Vanguard, an electro-hydraulic servo 
valve, fuel flowmeters and fuel flow pro- 
portioning valves are also displayed on 
the stand. 
HIGH DUTY ALLOYS 

Items illustrating the special techniques 
used by High Duty Alloys, Ltd., in the 
production of components and materials 
at its Production Division are exhibited 
on this stand. Re-entry forging, draft- 
less forging, the production of compo- 
nents to a definite weight tolerance on 


totally enclosed dies, and precision 
forging products are displayed, together 
with Hiduminium sheet exhibits and 
examples of aircraft castings and 
extruded sections. 

HOBSON 

Hydraulic feel simulator units. 
constant-speed alternator drives, fuel 


system components and hydraulic pumps 
and motors are among the exhibits of 
H. M. Hobson, Ltd., and Integral, Ltd. 
A simulator unit for applying artificial 
feel to the elevator control of the 
Britannia is displayed with a power 
flying control unit for the Gnat and 
Caravelle flying control equipment. 
Electric and hydraulic motor-pump units 
are also on the stand. 
(Continued on page 677) 
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the jogical outcome of such i 

intimate experience in this specialised field, 
Plessey is able to offer an unrivalled range 
of Aircraft Starters for piston engined, turbo- 
prop, or turbojet types. 


Plessey 


Starters 


¥* For qualified engineers interested in working on advanced 
equipment of the type illustrated, the opportunities at 
Piessey are outstanding. Write to the Personne! Officer 
for information 


AIRCRAFT MECHANICAL DIVISION 
AIRCRAFT & ATOMIC ENERGY GROUP 
The Plessey Company Limited - ilford - Essex 
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dd Air Foroes invest in Air Trainers Link simulators 
to provide the practice and training necessary for 
safe, reliable operation. 


| Executives appreciate the economies made 
eat le by the use of high-fidelity simulators for the 
essential instrument rating and proficiency checks. 


INER LINK MEMITED 


AYLESBUARG® GHAMSHIRE ENGLAND 


Telephone: AYLESBURY Telegrams: “Trainair” AYLESBURY 


/ 
Bug. The “head” is a hollow 
mask, si ing the head of a young alligator. 
i Shock-induced reactions have no place in aviation. 
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(Continued from page 676) 


LODGE 

Lodge Plugs, Ltd., is exhibiting its full 
range of aviation sparking plugs and 
high-energy igniters, together with plug 
Servicing equipment including a spark 
and leak tester and chemical clearing 
machine. 


LUCAS 

A comprehensive display of fuel 
system and combustion equipment for 
gas turbines, including sectioned and 
complete units comprising typical engine 
fuel systems, is to be seen on the stand 
of Joseph Lucas (Gas Turbine Equip- 
ment), Ltd. Of special interest is a quick 
release coupling for use in aircraft fuel, 
hydraulic and oil systems, and a range of 
sealing rings for hydraulic systems. Other 
items include fuel pumps, main engine 
controls and burner and combustion 
equipment 


MARCONI 

Four items from the Marconi’s Wire- 
less Telegraph Co., Ltd., range of aero- 
nautical radio equipment are on show. 
These are a type AD 210C single-channel 
VHF direction finder for small airports; 
the type AD 712 crystal controlled auto- 
matic direction finder (ADF); the Marconi 
sub-miniature aDF type AD 722, which is 
primarily intended for pilot operation; 
and the type AD 308 HF transistorized 
airborne teleprinter receiver. 


MARTIN-BAKER 

A typical Mk. 4 Martin-Baker ejection 
seat is being displayed by Société 
D’Exploitation Des Matériels Martin 
Baker. This seat is fully equipped with 
parachute assembly, survival pack, 
emergency oxygen and personal equip- 
ment connector. It can be used from 
runway level, provided the forward 
speed of the aircraft is not less than 90 
knots, and at any height and speed at 
present being flown by modern aircraft. 


MECHANISM 

Displayed on the stand of C.T. 
(London), Ltd., the range of aircraft 
cockpit instruments exhibited by 
Mechanism, Ltd., includes machmeters, 
air speed indicators, altimeters, engine 
power-loss indicators, and pressure 
gauges. Apart from these instruments the 
company is showing two of its develop- 
ments for the first time—a precision 
aneroid barometer, suitable for airfield 
and workshop use; and an altitude warn- 
ing device, developed in conjunction with 
B.E.A. for indicating to the pilot that 
his aircraft has passed through a pre-set 
altitude. 


MURPHY 

Two new items are being exhibited by 
Murphy Radio, Ltd., in their display of 
aeronautical equipment. One is the com- 
plete leader cable equipment which pro- 
vides the azimuth guidance for the final 
phase of a B.L.E.U. Automatic Landing 
System and the other is the company’s 
MR 380 twin-track tape reproducer. 


NAPIER 

In addition to engines and models 
D. Napier and Son, Ltd., is exhibiting 
specimens of castings produced by the 
Napiercast method of investment casting, 
and a Spraymat heated bullet. A larger 
Spraymat exhibit can be found on the 
stand of Bronzavia, S.A 


NORMALAIR 

With its Canadian and Australian sub- 
sidiaries, Normalair, Ltd., is presenting a 
combined display, the theme of which is 
the company’s ability to provide complete 
systems for aircraft pressurization and air 
conditioning, together with oxygen equip- 
ment. Units from pressure control, pneu- 
matic flow control, temperature control, 
air cycle cooling, vapour cycle cooling, 
and oxygen systems are displayed on the 
stand. 


PLESSEY 

A selection of ac electrical system 
equipment is being exhibited by Plessey 
International, Ltd., together with synchro 
and servo components from its associate 
company, Ketay, Ltd. Power Auxiliaries, 
Ltd., also of the Plessey Group of com- 
panies, is displaying seamless flexible 
metallic hose. Other Plessey divisions are 
exhibiting UK-AN electrical connectors, 
ground and airborne radio units, and 
hydraulic and pneumatic equipment. 


ROTAX 

In addition to its complete electrical 
systems for aircraft, starting systems for 
engines and other standard products, 
Rotax, Ltd., is placing the emphasis on 
new equipment. This range covers brush- 
less and ram air turbo-alternators, a 
transistorized inverter, a low-pressure 
pneumatic starter, a flashing warning 
lamp and a navigation lamp flasher unit. 
A 15-kVA. bleed air turbo-alternator is 
also on display. 


SHORT BROS. 

In addition to aircraft and missile 
exhibits, Short Bros. and Harland, Ltd.. 
is illustrating the control system of the 
Canberra U Mk. 10 developed by the 
company for pilotless operation in guided 
missile firing trials. 


One of the four Rotol 
gearboxes installed in the 
Vanguard. Its function | 
is to provide mounting 
faces for the aircraft’s 7 : 
various accessories, 
which are driven through 
gears and quills, the 
engine power being 
transmitted by the gear- 
box drive. 
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SMITHS 

In collaboration with the Sperry Gyro- 
scope Co., the Smiths Aviation Division 
is displaying a wide selection of products. 
On view is a mock-up of the flight panel 
of a modern four-engined jet transport, 
fully instrumented by Smiths, and 
individual exhibits include the SEP. 2 
gyro unit, a flight data system and a 
selection of fuel gauging equipment and 
small motors. The mock-up flight 
instrument display shows the application 
of the new IFALPA cockpit recommen- 
dations for the basic T and a group of six 
central instruments. 
SPERRY 

in the main exhibition hall the Sperry 
Gyroscope Co., Ltd is displaying selected 
examples of advanced equipment under 
development, notably the visual flight 
director, twin-gyro stable platform, heli- 
copter stabilization equipment, Rotorace 
gyrosyn compass, gyro horizons, 
miniature servo components and a design 
of automatic pilot for high-performance 
aircraft. In addition the Sperry stand is 
linked with that of Smiths by a feature 
on the Airco D.H. 121 transport. 
VINTEN 

Exhibiting on the stand of C.T. 
(London), Ltd., W. Vinten, Ltd, is 
displaying a number of cameras and 
associated equipment from its range of 
photographic products. The company’s 
present production programme of air- 
borne cameras includes a 70-mm., recon- 
naissance camera designed specially for 
low-level work, a-16-mm. combat record- 
ing camera (G.90) for the R.A.F. and a 
35-mm. geological survey camera. 
HENRY WIGGIN 

This display features the widespread 
uses to which Nimonic and Nimocast 
high-temperature alloys manufactured by 
Henry Wiggin and Co., Ltd., are put in 
gas turbine, ramjet and rocket engineer- 
ing. A secondary display shows some of 
the aircraft applications and other Wiggin 
nickel alloys including Inconel, Monel, 
“K ” Monel, the Nilo and the Bright Ray 
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Fighters from Sweden 


R so small a country, Sweden has a remarkably large and 

virile aircraft industry, whose products are competing inter- 
nationally with some of the best equipment produced by the 
major Powers. The SAAB Aircraft Company, which was 
established as a privately owned organization in April, 1937, 
has specialized in fighter development and production, and the 
latest of its line, the single-seat Mach 2 Draken, is scheduled 
to be displayed at Paris. With it will be shown the transonic 
two-seat SAAB-32 Lansen, which is being delivered in attack, 
all-weather fighter and tactical reconnaissance versions to the 
Royal Swedish Air Force. 

The prototype Lansen first flew in November, 1952 and as 
the A32A, was initially ordered for all-weather attack duties in 
1953. Powered by a 10,000-Ib.-s.t. Rolls-Royce Avon R.A.7R, 
built in Sweden as the R.M.5, the A32A began replacing the 
TI8Bs of the R.S.A.F. in late 1955, and by the end of 1957, all 
four Swedish attack wings were operating Lansens. 

Standard armament of the A32A is four 20-mm. cannon, plus 
underwing bombs, rockets or Napalm. It has also been 
developed to carry two Swedish Type 304 air-to-surface missiles. 

Production of the A32A was completed by mid-1958, after 
several hundred aircraft had been built, but meanwhile, a 
new version of the Lansen, the J32B, had made its first flight 
on January 7, 1957. With new fire-control equipment and 
navigational radar, and a considerably more powerful R.M.6 
Avon with a Swedish-designed afterburner, the J32B was 
developed for all-weather and night fighting, armed with cannon 
and unguided rockets. Late last year, the J32B began to replace 
the D.H. Venom N.F.51 in R.S.A.F. service, and a further 
wing is being formed with this type. 

Latest variant of the Lansen is the $32C, for photographic- 
reconnaissance, which made its initial flight on March 26, 1957. 

Apart from its Mach 2 performance, which puis it among 
the fastest fighters now flying, the latest version of the SAAB-35 
Draken is distinguished by the phenomenal initial climb rate 
of some 50,000 ft./min. This supersonic climb is quite an 
extraordinary achievement on the power of a single 15,700 Ib. 
afterburning R.M.6 (Avon 200 series) turbojet, but in the 
Draken is combined with an equally outstanding short field 
performance. 

The original R.S.A.F. requirement in 1949 for a new single- 
seat fighter to intercept transonic bombers specified a maximum 
speed of M=1.4-1.5, but some time later, in 1956, this was 
increased to M=1.7-1.8. A delta wing of low aspect ratio was 
selected for the optimum speed and sufficient volume for fuel, 
armament and equipment, but the C.G. limitations resulted in 
an unnecessarily long and heavy fuselage. 

The double-delta layout, with extreme sweep on the inner 
wing sections, was therefore examined, and for full-scale flight 
tests, it was decided in mid-1950 to build a small experimental 
research jet with this configuration. Following wind-tunnel 
tests, and the flying of control-line models powered by small 
pulse jets, the SAAB-210 was produced, with an Armstrong- 
Siddeley Adder, and began research flying in December, 1951. 

The little SAAB-210 confirmed the general suitability of the 
double-delta layout for high volumetric capacity, low structure 
weight, low drag and good intake efficiency, and the design 


Latest version of the SAAB J35A Draken «doubile-deita”’ 
intercepter to be displayed at Paris has a modified rear 
fuselage and tail parachute stowage. 


team under Mr. Erik Bratt continued to develop the SAAB-35 
on those lines. The long-chord inner wing section was finalized 
at 80° sweep, changing to 57° on the thin outer panels. The 
entire trailing edge sections of the wings were occupied by con- 
trol surfaces, in the form of “ elevons,” split into inboard and 
outboard sections, the latter with mass-balance weights. 

All the control surfaces, including the rudder, of the Draken, 
are each servo-operated by two irreversible hydraulic tandem 
jacks, fed by two separate power systems. Artificial feel is 
provided by a unit sensitive to Mach number and dynamic 
pressure, while a three-axis Lear autopilot is also fitted. 

The hydraulic system imposed special problems in designing 
the Draken, which utilizes a duplicated arrangement operating 
at some 3,000 p.s.i. Because of the extraordinary acceleration 
after take-off, it was necessary to ensure the hydraulic retrac- 
tion of the undercarriage within four seconds. 

Much of the wing space is occupied by integral fuel tanks, 
while additional stowage is provided by integral and bag tanks 
in the front and rear fuselage sections. xtra fuel can be 
carried in place of the two 30-mm. cannon mounted in the 
inner wing sections, these weapons being supplementary to 
the primary armament of external air-to-air rockets or guided 
missiles. 

The American infra-red homing Sidewinder has been 
selected to arm the Draken, which carries one of these weapons 
under each inner wing section. All-weather radar and fire- 
control equipment is also installed. 

Three experimental prototypes of the J35 were ordered from 
SAAB in August, 1953, the first making its initial flight on 
October 25, 1955. Flight testing has since confirmed its excellent 
handling over an exceptionally wide speed range. 

The Draken cannot be stalled under normal conditions of 
flight, and has been controlled down to 118-124 m.p.h. It has 
proved to be the first new R.S.A.F. fighter not to require 
increased runway-lengths, and needs less than 650 yd. landing 
run with braking parachute deployed and disc brakes. 

First production version of the Draken, the J35A, made 
its initial flight on February 15, 1958, and showed an increase 
in speed from M=1.4 to M=1.8 compared with the prototypes. 
This variant is entering service with the R.S.A.F. fighter wings 
during 1959, and will later be joined by the J35B. 

With a higher-powered Rolls-Royce engine and a new SAAB 
fire-control system for collision-course interception, the J35B 
is also intended for export, interest having been shown by 
several countries with airfields of restricted size and approaches. 
This Mach 2 variant of the Draken will also have ground attack 
capability, and is to be followed by a two-seat development for 
advanced training, the J35C. The J35B is due in squadron 
service in Sweden by the early 1960s for both interception and 
ground attack duties. 


Technical Data (J35A) 


Dimensions (J35A).—Span, 30 ft. 10 in.; length, 56 ft. 7 in.: 
wing area, 538.2 sq. ft. 

Waionre.—Leaded, according to armament, 17,600-19,800 Ib. 

PERPORMANCE.—Max. speed, =1.8: minimum flight speed, 130 
m.p.h.; initial rate of climb, approximately 39,370 ft./min.; landing 
run, without brake parachute, 3,900 ft. 


(A32A) 
Dimensions (A32A).—Span, 42 ft. 8 in.; length, 48 ft.; height, 
15 ft. 6 in.; wing area, 402.5 sq. ft. 
Weicuts.—Empty, approx. 15,400 Ib.; gross, approx. 22,000 Ib. 
PERFORMANCE.—Max. speed, more than 700 m.p.h.; landing speed, 
125 m.p.h.; service ceiling, 50,000 ft. 
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“The NA.39 is ahead” * 


Today, in any major war, an enemy 
would be protected by an almost 
impenetrable curtain of radar and 
guided missiles. But there is a gap 
beneath the curtain; a vulnerable level. 
The NA.39 is designed and 
constructed to strike at this vulnerable 
level and that is why the Ministry 

of Defence has stated — 


* “In the low-level strike role, 
the NA.39 is ahead of 
any other aircraft in the world.” 


blacKkoury BLACKBURN AIRCRAFT LIMITED, BROUGH, YORKSHIRE 
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The complete 
Leader Cable 
Equipment for a 
British Automatic 
Landing System 


a will be Displayed 
on Stand No I09B 
3 at the Salon 

| Aéronautique, 

Le Bourget, 

june 12-21 


The leader cable equipment for a 
British Automatic Landing System 
recently successfully demonstrated 
at the Blind Landing Experimental 
Unit of the Royal Aircraft Estab- 
lishment, was developed by Murphy 
Radio Limited in conjunction with 
the B.L.E.U. It is designed to land 
an aircraft under zero-zero con- 
ditions with a high degree of ac- 
curacy and reliability. We shall be 
pleased to receive visitors at our 
stand and discuss this equipment 
or any other items in the complete 
range which we are exhibiting. 


keep in touch with murphy 


MURPHY RADIO (ELECTRONICS DIVISION), WELWYN GARDEN CITY, HERTS. 


FRENCH AGENTS: SOCIETE D'INDUSTRIL ET DE COMMERCE INTERNATIONAL, G. W. WALTON, 13 RUE LAFAYETTE, PARIS Ixe FRANCE 
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ASTRONAUTICS 


and MISSILES 


Packaged Propulsion 


Kenneth Gatland describes the two-stage Polaris system 


HILE secrecy still shrouds many features of the Polaris, 
a little may now be revealed of its solid-propellent engines 
and their method of manufacture. 

Few who have had the opportunity of studying the ballistic 
end of the Polaris weapon system would deny that it represents 
a most significant development. As recently as two and a half 
years ago, solid propellent rockets were regarded as completely 
inapplicable to 1,500-mile range ballistic missiles because of 
the relatively low specific impulse of solid as against liquid 
propelients. It was for this reason that the U.S. Navy, prior 
to 1957, had been considering for ship-board operations the 
Army-developed Jupiter IRBM. 

However, the ship-board handling of such volatile fluids as 
liquid oxygen raised problems which were quite unacceptable 
to the Navy. The result was that, following up an encouraging 
lead given by the Jet Propulsion Laboratory, California Insti- 
tute of Technology, the Naval authorities began seriously to 
investigate the possibilities of new solid propellent techniques. 

In consequence, the Missile Systems Division of Lockheed 
Aircraft Corp. was made system manager and prime contractor 
for a two-stage IRBM—the Polaris—and Aerofet-General 
received the contract for its propulsion system. 


Plastic Propellent 


Present enthusiasm for solid missiles owes much to the work 
carried out with moulded propellents during the last War at 
the Jet Propulsion Laboratory, California Institute of Tech- 
nology. This work began in 1942 when a propellent was 
produced under the designation GALCIT 53*. 

In GALCIT 53 the oxidizer was potassium perchlorate, in 
the form of a white powder. In addition to being plentiful, it 
combined the optimum in available oxygen, heat of combus- 
tion, and chemical and physical stability. The fuel in the new 
propellent was a special type of asphalt; added to it was a 
small percentage of oil with an asphalt base. 

The mixture was prepared by heating the asphalt and oil in 
a mixing kettle to a temperature of 350°F., then stirring in 
the perchlorate. Before the combustion chambers were filled 
with the finished propellent, they were lined with a hot mixture 
of asphalt and oil. When the propellent had cooled sufficiently, 
it was scooped into the combustion chambers, which . were 
bounced a few times to assure uniform settling, then set aside 
for the propellent to harden. 

In its finished form, GALCIP 53 was a black plastic, at 
ordinary temperatures resembling stiff paving tar. It could be 
detonated with difficulty if at all. Only with patience vould 
it be ignited with a match flame; but once ignited it burnt 
fiercely, emitting a white light and dense white smoke. Burning 
in a combustion chamber under a pressure of 1,800 p.s.i., the 
propellent gave an average exhaust velocity of 5,300 ft./sec. 
and an average burning rate of 1.25 in./sec. 

The new asphalt-base propellent had several advantages over 
all earlier ones. It was easier to prepare, and the ingredients 
were more readily available; it could be stored at wider tem- 
perature limits, and within those limits it could be stored 
almost indefinitely without deteriorating, whereas the earlier 
propellents had a tendency in storage to pull away-from the 
liner, leaving tiny cracks, which led to explosions. 

** Research and Development at the Jet Propulsion Laboratory, GALCIT,” 
British Interplanetary Society Journal, September, 1946, pp. 39-40. 


Polaris rising from its launching pad on a pillar of flame 
at Cape Canaveral, Florida 


A number of solid motors using asphalt-base propellents were 
produced by the Aerojet company for aircraft assisted take-off. 
Meanwhile, research at J.P.L. was being directed toward the 
development of a still more superior propellent in which a 
polysulphide polymer replaced the asphalt; this ushered in the 
present era of internal-burning grains and thin-wall engines, 
with a significant increase in mass ratio. Subsequently, this 
work moved on to include the polyurethanes, the fuel binder 
chosen for Polaris. 


The Polaris Engine 


The apparent simplicity of the Polaris power unit belies the 
intensive programme of research that went towards its develop- 
ment. A thin cylinder of h.t. steel is filled with a rubber- 
base propellent; down the middle of the rubber, running 
the length of the cylinder, is a star-shaped hole. This is the 
working chamber of a Polaris engine. The star shaped pattern, 
or grain configuration, was adopted to provide a larger burning 
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surface than would otherwise have been afforded by a simple 
cylindrical core. 

In developing this propellent, Aerojet drew heavily upon the 
resources of its parent firm, the General Tire and Rubber Co., 
which has done much of the original work with polyurethane, 
the synthetic substance from which foam rubber is made. 
Aerojet scientists, advancing on earlier work by the J.P.L., 
found that polyurethane, with some modification, was an ideal 
binder for solid propellents. 

The polyurethanes had their origin in Germany in the 1930s 
and urethane foams are today commonly found in various 
household products. In a _ rocket eeolieiion, the liquid 
polymers are catalysed and mixed with an oxidizer to produce 
a composite propellent which can be either cast or extruded. 

An important attribute of the material in this form is its 
high adhesion properties, which means that the propellent grain 
will effectively bond to the wall of the motor case, which in 
consequence can be made much thinner. There is, moreover, 
the possibility of introducing into the propellent finely divided 
metals such as aluminium, magnesium or boron, to raise the 
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heat content and boost performance—although this raises 
serious problems of nozzle erosion. 

To meet this situation new materials had to be found. In 
fact, it took thousands of static tests of experimental motors to 
examine the many combinations of conventional and high-grade 
metals and non-metals before the design could be finalized. 


Thrust Determination 

Increasing the specific impulse of the propellent was one of 
the major problems. Aerojet-General are believed to have 
paid a good deal of attention to the ammonium perchlorate 
oxidizer for Polaris and are reported to have obtained specific 
impulses better than 250 and possibly as high as 270 with 
metal additives. 

Another big problem was that of thrust determination. To 
ensure accuracy of the missile in hitting a specified target, 
thrust must be controlled and shut off precisely at a given 
time, according to the dictates of the missile’s inertial guidance 
system. 

This had always been a difficulty with solid propellents in 
that they operate at a fixed thrust, and there is difficulty of 
cutting off propulsion when required. The problem has been 
solved by an y non patented invention which is believed to 
involve venting the Polaris second stage at the forward end, 
thereby drastically reducing pressure in the combustion 
chamber and causing almost instantaneous cut-off. 


An Aerojet-General 

four-nozzie solid pro- 

pelient engine is fired 
on static test. 
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Nozzle controls 


The first-stage propellent grain (reported to be 110-in. long x 
53-in. diameter) exhausts through four nozzles. Each of these 
is fitted with a curved deflector called a Jetavator which can 
be moved into the efflux to control its direction and impart 
offset thrust for control purposes. 

Stage two has a smaller propellent grain (said to be 47-in. 
long x 53-in. diameter) producing less thrust and probably 
operating for a longer period. The nozzle arrangement of 
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SACRAMENTO SOLIDS.— 
Manufacturing a large solid 
propellent grain at Aerojet- 
General's Solid Rocket Plant, 
Sacramento, California. 


1. The propellent, consist- 
ing of polyurethane fuel 
binder and oxidant, is put 
into a mixing tank; catalysts 
are added to hasten propel- 
lent curing. 


2. The inert solid propel- 
lent batch is mixed mechani- 
cally, a process taking several 
hours. 


3. After mixing, the still 
viscid propellent is removed 
to a waiting trailer. 


4. At the Cast and Cure 
Building, it is finally cast into 
a rocket combustion chamber. 


5. After casting the solid 
rocket chamber is prepared 
for delivery to \the test area. 


this stage has not been revealed, but four vernier nozzles are 
discernible on a line about three-quarters up from the base 
of the cylindrical part of the missile body. The cut-off 
velocity would be about 10,000 m-.p.h. 

This potent propulsion system has been packaged into a 
missile reported to weigh about 29,000 Ib., having an overall 
length of approximately 28 ft., and a maximum diameter of 
about 4 ft. 6 in. The overall dimension includes the cylin- 
dricai re-entry body and nose cone projecting from the tapered 
portion of stage two. 


Optical Tracking of Vanguard | 


NE of the most remarkable achievements in the brief history 

of satellite tracking occurred last month when the Smith- 
sonian Optical Tracking Station at Woomera successfully photo- 
graphed the 6.4-in. Vanguard I satellite in orbit at a distance of 
nearly 2,500 miles. 

No other object as small as this has previously been photo- 
graphed from such a distance, which is comparable to aiming 
a camera at a golf ball 600 miles away. 

The instrument responsible, the Baker-Nunn precision satel- 
lite-tracking camera, is one of 12 such instruments which have 
been set up in various parts of the World under the technical 
direction of the Smithsonian Astrophysical Observatory acting 
for the National Aeronautics and Space Administration. The 
tracking station at Woomera is operated by staff from the 
Missile Range. 

The optical system of the giant camera, produced by Perkin- 
Elmer Corpn., consists of an ultra-fast f 1.0 apochromatic lens 
with a 20-in. aperture working in conjunction with a 31-in. 
concave mirror and three 20-in.-diameter correcting lenses. Its 
field of view is 30° to 5°, which is photographed on a strip of 
55-mm. CinemaScope film about 1 ft. long. Further details of 
the camera operation are given in Spaceflight, July, 1959: 

“Two pictures are taken on each strip of film; the first is taken 
while the camera is fixed on and following the satellite, giving a 
picture of the satellite as a point against a background of streaks 
from the brightest stars. The second exposure is made while the 
camera is fixed on the stars and moves with them, providing the 
reference from which the position of the satellite can be determined. 
The time to the nearest thousandth of a second is also recorded on 


the first picture. Once the controls have been set from a knowledge, 


of the satellite’s expected orbit, the operation of the camera is auto- 
matic and up to 100 separate exposures can be made during a single 
crossing of the satellite.” 

In a congratulatory note to the staff of the Woomera station, 
Dr. Hugh L. Dryden, the NASA’s deputy administrator, said 
the tracking team’s efforts demonstrated the true capabilities of 
the Baker-Nunn camera, thus paving the way for more accurate 


optical satellite-tracking data, essential to precise orbital calcu- 
lations. From the extremely accurate information gathered by 
these cameras the Smithsonian Observatory expects to learn 
more about the density of the upper atmosphere and to be able 
to measure the shape of the Earth more accurately. 

Despite its small size, Vanguard I, launched on March 17, 
1958, contains radio equipment which is energized by six solar 
cells; this is still functioning. With a perigee of 402 miles, the 
satellite is currently making 76 orbits a week and during the 
week beginning May 17 it completed 4,590 revolutions of the 
Earth. Its life-time in orbit is now estimated at well over 200 
years. 


The 3-ton Smith- 
sonian satellite- 
tracking camera 
which can locate a 
satellite in the sky 
within 2 sec. of arc. 
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Astronautics and Missile News 


MISSILES FOR ITALY.—An initial 
batch of equipment for Nike SAMs 
arrived recently in Italy from the U.S. 
The Italian armed forces are also to 
receive Jupiter IRBMs. The cost of the 
missiles and training is borne by the 
U.S. Government. 


MISSILE “ GHOST TOWNS.”—North 
America’s first electronic “ ghost towns,” 
each a silent guardian of an area greater 
than 100,000 sq. miles, will be armed 
with from 30 to 60 Bomarc missiles 
apiece. Each isolated site will be linked 
by underground cable to Air Force 
SAGE direction centres from 50 to 300 
miles distant. Similar bases will be in 
Eastern Canada. 


LUNAR LANDINGS.—It was the 
collective opinion of experts that it 
would take 10 to 15 years to put a man 
on the surface of the Moon, said Dr. 
Hugh Dryden, deputy administrator of 
the NASA, on May 24. 


ROCKET FUEL. — Lt.-Gen._ B. 
Shriever, U.S.A.F. chief of research and 
development, has announced that fac- 
tories in Ohio, California and Florida are 
in production with a rocket fuel that 


GAME BIRDS.—The McDonnell Quail 
decoy missile (2,000-Ib. G.E. J85 turbo- 
jet) is 12 ft. 10 in. long, has a height of 
2 ft. 1 in. and a width, at the tail, of 
5 ft. 4 in. These pictures show the 
complete missile (left); one side of the 
tail folded (middie) and the Quail en- 
tirely folded for stowage ina Boeing B-52. 


General Aviation News 


BELGIAN SHOW, — The “Grand 
Critérium Internationale Aérien™ to be 
organized by the R. Belgian Ae.C. at 
Gosselies, Brussels, on July 5 will include 
aerobatic, gliding, ballooning and model 
competitions, In the air display will be 


formation aerobatics by 16 Hunters of 
the R. Belgian A.F. and the U.S.A-F. 
Skyblazers in F-100s, and several new 
prototypes. 
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produces three times the energy of pre- 
sent rocket fuels. It would allow 
substantial payload increases in upper 
stages of missiles and space vehicles, 
and has been made stable enough to 
overcome storage and transport risks. 


LACROSSE ORDER.—The Orlando 
Division of The Martin Co. has received 
a production order worth $15,181,000 
from the U.S. Army for Lacrosse 
missiles. This brings the total value of 
Lacrosse orders to more than $25 million. 
The first two battalions to use this artil- 
lery missile will be equipped by the end 
of this month. 


ADOS.—A manceuvrable Earth-satellite 
(ADOS, after Astronautical Defensive- 
Offensive System) is being studied by the 
Crosley Division of Avco. Two counter- 
rotating rings surrounding a_ spherical 
crew chamber “can be used as a Vande 
Graff generator to place a charge on the 
vehicle, thus repelling charged particles.” 


FOR SATURN.—Eight of these Rocket- 
dyne H-1 rocket engines (right) will be 
clustered to form the 1}-million-lb. 
thrust booster for the A.R.P.A’s Saturn 
space-vehicle. 


MINERAL SURVEY.— An _seaero- 
magnetic survey of Northern Ireland to 
seek coal and other mineral deposits is 
now being made. This is part of a three- 
four-year geophysical survey costing 
£110,000. 


VANGUARD EQUIPMENT.—From 
Cory Brothers and Co., Ltd., comes news 
that an order for 60 Elliot inflatable escape 


chutes for T.C.A.’s Vanguards has been 
received. These chutes are inflated by 
aspirators made by the Walter Kidde com- 
pany and use a lightweight air vessel made 
by Bristol Aerojet, Ltd. 


NEW ITALIAN LIGHTPLANE.— 
The Aero Club of Italy is sponsoring 
manufacture of a new Aviamilano four- 
seater known as the P.19. It is a low- 


wing aircraft with nosewheel under- 
carriage. 
NAME CHANGE. — The Aircraft 


Industries Association of America, Inc., 
has changed its name to Aerospace 
Industries Association of America, Inc. 


LINNET GROUP.—A syndicate is 
being formed to purchase and operate 
a Garland-Bianchi Linnet at Biggin 
Hill. Estimated cost of flying is £2 15s. 
an hour. Details are available from 
Mr. J. Fleming, 26 Barclay Road, 
Croydon, Surrey. 


TURBOJET DEBUT.—Seen at the 
World Congress of Flight at Las Vegas 
was this model of the Pratt & Whitney 
J75 turbojet, which develops a maximum 
of 26,500 Ib. with water injection. 
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TACAN EXPANSION. — The 
Canadian Government has given the U.S. 
permission to install nine TacaN beacons 
in Canada. This agreement, which 
follows an exchange of notes between 
the two Governments, states that 
Canadian firms will manufacture as many 
of the electronic components as possible. 


MACCHI IN ARGENTINA. — The 
first of 100 Macchi MB.308 light aircraft 
to be built in Argentina by the German 
Bianco concern has been completed. 


Commercial Aviation Affairs 


MAITLAND AIR CHARTERS.— 
Based at Biggin Hill, Maitland Air 
Charters, Ltd., started its operations on 
May 15, and offers an air taxi service for 
the businessman. The initial fleet com- 
prises a four-seat Super Aero 45 and the 
first six-seat civil Aviation Traders 
Prentice (G-AOKF). Instruction is avail- 
able on a Link D.4 simulator. 


AIR SAFARIS MOVE.--The com- 
mercial and technical offices of Air 
Safaris are moving from London and 
Southend Airport to Gatwick Airport, 
with effect from June 1. The new address 
is Beehive Building, Gatwick Airport, 
Horley, Surrey. Telephone, Livingstone 
8811. 


BUSY HELICOPTERS.—New York 
Airways fleet of five Vertol 44s has carried 
100,000 passengers in a little less than a 
year’s service. The airline has now trans- 
ported over 300,000 passengers. 


THE NEW RONGOTAI.—The first 
N.Z.N.A.C. aircraft will be operating 
through the new Wellington airport at 
Rongotai on July 20. The extended 
airport, which was illustrated in our issue 
of January 9, p. 37, is expected to be 
fully @perational in October. 


P-166 FOR AUSTRALIA.—Papuan 
Air Transport has ordered a Piaggio 
P-166 10-seat twin-engined transport to 
replace its DC-3 and Ansons at present 
in use: 


T.A.A,. F-27 IN SERVICE.—The first 
scheduled F-27 service by Trans-Australia 
Airlines was flown on May 1 between 
Canberra, Melbourne and Hobart. A 
second F-27 left Amsterdam on May 6 
and a total of seven F-27s are due to 
reach Melbourne by the end of June. 


JET SAFETY BARRIERS. — The 


F.A.A. Bureau of Research and Develop- 
ment has commissioned All American 
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INDUSTRIAL AGREEMENT.—The 
Goodyear Tyre and Rubber Co. (Great 
Britain), Ltd., and Electro-Hydraulics, 
Lta., have concluded a manufacturing 
agreement whereby E-H are to produce 
all Goodyear-designed wheel, brake and 
associated hydraulic equipment formerly 
produced at Wallasey. Goodyear retains 
responsibility for design, modification 
and repair of all equipment except the 
hydraulic brake controls, which will be 
designed and made by E-H. The Good- 
year factories at Wolverhampton and 
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Hounslow are being expanded; aero-tyre 
production is not affected and will 
continue at Wolverhampton. 


ISRAELI INTERCEPTION.—Mystére 
IVAs of the Israeli Defence Force/Air 
Force last week forced down a Savoia- 
Marchetti S.M.79 transport of the 
Lebanese Air Force at Haifa. The veteran 
trimotor S.M.79 landed after warning 
bursts had been fired by Israeli pilots, 
who claimed that the Lebanese machine 
was carrying photographic equipment. 


FRENCH TWIN.—First flown on May 20, the Max Holste MH250 Super Broussard 
is among the exhibits at the Paris Aero Show. Powered by Pratt & Whitney 
R-1340 Wasp engines, it is a prototype for the MH260 turboprop version. 


Engineering Co. to make a six-month 
evaluation of “pop-up” runway cable 
barriers for turbojet transports. Trials 
will be made at NAFEC Airport, Atlantic 
City. 


MELBOURNE AIRPORT.—A site for 
the new international airport at Mel- 
bourne has been selected at Tullamarine, 
near the existing airport and about 10 
miles from the city centre. 


MOSCOW-NEW YORK.—Reciprocal 
agreements between Aeroflot and Pan 
American for an over-the-pole service 
between Moscow and New York are 
likely to be concluded as soon as the 
Tu-114 is ready for service. 


STOCKHOLM’S AIRPORT. — The 
new international airport for Stockholm, 
Arlanda, is expected to be ready for use 
in 1960 when S.A.S. will receive its first 
DC-8s. Initially the runway length will 
be 8,200 ft., but this will be extended 


later to 10,800 ft. When Arlanda is fully 
operational the present airport, Bromma, 
will be used mainly for intra-Scandinavian 
services. 


ICELANDAIR IMPROVEMENT. 
During 1958, Icelandair (Flugfelag 
Islands, H.F.) carried 4% more passen- 
gers on their international services to 
London, Glasgow, Hamburg, Copen- 
hagen and Oslo, operated by Viscount. 


CARACAS EXTENSION.—The run- 
way at Maiquetia Airport, Caracas, 
Venezuela, is being extended from its 
present 7,015 ft. to 8,425 ft. as the first 
stage in a programme of extension and 
improvement. 


EAGLE BROKERS.— With effect from 
June 1, H. Clarkson (Air and Shipping 
Services), Ltd., have been acting as 
Owner's Brokers for Eagle Aviation, Ltd., 
on the Baltic Exchange. 


ATLAS APPOINTMENT. — Mr. 
Markham Jackson has joined Atlas Air 
Services, Ltd., in an executive capacity. 
Until recently, he was manager of 
Brompton Air Station for Airwork, Ltd. 


MOND NICKEL CHANGES.—Dr. 
W. Betteridge has been appointed super- 
intendent of the platinum metals research 
laboratory of the development and 
research department of the Mond Nickel 
Co., Ltd., as from June 1. The super- 
intendent of the development and 
research department laboratory in Bir- 
mingham, Dr. W. Steven, was being 
transferred on the same day to the 
development and research division of the 
International Nickel Co., Inc., New York, 
as director of research; he is succeeded 
by Dr. G. L. J. Bailey. 


SALES APPOINTMENT.—Mr. G. S. 
Parish has been appointed sales manager, 
London area (including home and eastern 
counties) of the David Brown Corpora- 
tion (Sales), Ltd. He will be responsible 
for the sales of gear, foundry, machine- 
tool and precision-tool products, opera- 
ting from 96-97 Piccadilly, London, W.1. 


CAMBRIDGE APPOINTMENT. — 
Mr. I. H. Gordon has been appointed 
assistant sales manager of Cambridge 
Instrument Co., Ltd. He will operate 
from the company’s head office in 
London. Previously he was southern area 
manager of Land Pyrometers, Ltd., and 
prior to that with Evershed and Vignoles. 
This appointment is part of an expansion 
of the company’s sales organization with 
more liaison between head office and 
branches. 


AIR B.P. NEWS.—Mr. E. G. Davidson 
(left) now aviation manager of Air B.P. 
was formerly manager of the technical 
services branch in London. Mr. J. 
Sanderson (right), formerly aviation 
manager of Air B.P., takes over as 
general manager of the B.P. associate 
in Sweden. 
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Correspondence 


Let the Young See 


ENTY-EIGHT years ago, the most famous trophy of the 
air, the Schneider Trophy, was won outright by Britain. 
The youth of today, as always, copy the example we present to 
them. The Hurricanes and the Spitfires have disappeared. 
Modern aircraft fly so fast and so high that they cannot be seen. 
This makes such reminders of past achievement as the 
Schneider Trophy doubly important. But where is it? Tucked 
away at the Royal Aero Club. Why not display it annually 
beside the machine at the Science Museum during Battle of 
Britain Week? 


London, W.1. “ Ex-R.A.F. Type.” 


Fun in Flying 


HAvING heard now so often, that well-equipped aeroplanes 
A and a certain amount of comfort take “the fun out of 
flying "—I particularly hadn't expected it from John Fricker 
(Kidlington Quartet, May 22)—1I should like to say that there 
seems to be a little more to it than just that. 

The average private pilot here has probably never seen a 
 enageern never flown in an open cockpit, never sat through a 
oop, much less executed one, and I will readily admit that he 
misses these experiences. On the other hand he will pack 
the family in a Cessna 172 or Tripacer and hop down to 
Toronto, Boston or New York for the week-end, he will 
invariably hold night and radio ratings, he will navigate on 
airways and confidently talk his way into terminals of L.A.P. 
size. 

The flying skills he employs are in my opinion—though 
different-—-just as specialized as taxying a Tiger Moth on a 
gusty day and the feeling of accomplishment as vivid after a 
“ good ” cross-country as after a properly executed roll. Fun 
in flying is meeting the challenge of the third dimension, 
Strapped to a Bebe or Britannia. 

ay I add that I enjoy your magazine very much each week. 
Montreal, P.Q. S. Hess. 


A Fascinating Contest 


M* interest in the types-flown championship now being 
promoted in your correspondence columns was whetted by 
your issue of May 22, in which a number of potential con- 
tenders were named. All of these have been my former C.Ls 
or colleagues in the test-flying world. Also all are ex-R.A.F. 
officers, which seems to imply that this battle is being regarded 
as an essentially light blue affair. 

Not even the Silent Service can accept this situation, so I 
throw my log books in the arena as a dark blue contender. 
I might even be a dark horse, for although I have just crossed 
the 300-types-flown line I still have one ace card up my sleeve— 
I'm still on full active flying duty and in excellent position to 
continue to collect specimens. 

This last statement may cause trouble to endless R.A.F. 
station commanders as my old friends dash round to plead for 
a quick buzz in a V-bomber or a rapid orbit in a Thor—* just 
to teach that darn sailor a lesson.” Anyway, I hope it draws 
more challengers into the field in this fascinating paper contest. 

B.F.P.9. 31, Germany. E. M. Brown, 

Commander, R.N., 
O.B.E., D.S.C., A.F.C., M.A., A.F.R.Ae.S. 


Metal Bonding and the Avro 748 


WE would be grateful for the opportunity to comment upon 
your preliminary notes on the Avro 748 (THE AEROPLANE, 
May 8, page 539). “ Metal bonding” it is stated “ was con- 
sidered but is not used in the primary structure as it would 
make repairs difficult in the remoter parts of the World.” 

As makers of the Redux synthetic resin adhesives already 
used successfully in some 70 types of aircraft, we would 
challenge the validity of this opinion on the following 
grounds:— 

(1) The experience of the aircraft manufacturers concerned 
shows that Redux bonded structures rarely need repairs. 
Bonding, by its nature, obviates loose rivets and consequent 
frettage and the structure is both stronger and more highly 
resistant to damage. : 

(2) In the unlikely event of repairs becoming necessary 
through unusual damage, recourse may be had to riveting 
in precisely the same way as if riveting had been employed 
in the first place. The employment of cold-setting structural 
adhesives such as Araldite for reinforcement is also a useful 
adjunct in field repairs. 
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One of the best examples of longevity in Redux-bonded air- 
craft is the Dove, and, as an example of operations “ in remoter 
parts,” Sudan Airways . complete freedom from failures 
on the part of their four remaining Doves which have 
aggregated 36,000 hours over the past 11 years. 

Duxford, Cambs. K. S. MEAKIN. 

(Publicity Manager, CIBA (A.R.L.), Ltd.) 


Aden Air History 


AM in the process of compiling a history of Aden’s airmails 
and air services and am in dire need of information relating 


‘to early flights and air services operating here. 


The type of information | — is as follows and any part 
of it should prove most helpful:— 

1. Any details of early flights or services operating to and 
from Aden. 

2. Details of the private air service operated by Mr. Antonin 
Besse of A. Besse and Co. (Aden), Ltd., about 1936. 

3. Full route and details of return journey (dates, etc.) of the 
following B.O.A.C. flights: 1/2R, 5/6R, 9/10R, 13/14R, 19/20R, 
25/26R operating from Cairo to Aden and 1/2F from Asmara to 
Karachi. 

4. Details of early R.A.F. flights and squadrons operating 
here. 

My primary interest in all of the above is the carriage of mail, 
this being the reason for my research. I hope you will be able 
to find time and space to publish my “ wants ” and that you and 
your readers will be able to help. Any information, no matter 
how small, relating to the above will be most welcome. 

c/o Post Office, 4117481 CpeL. PEARMAN. 

Royal Air Force, 

Khormaksor, 

B.F.P.O. 69. 


“Well, don’t just stand there. ..!” A highly 
technical-looking graph arrived at an airline’s engin- 
eering headquarters accompanied by this note: 
“ Please replace the attached chart with one already 
in your possessicn.” 


* 


Amphibious Phred. My old friend, New Zealander 
Fred Ladd, who once flew me around Fiji in a Rapide 
at coconut height, tells me his one-Widgeon company 
Tourist Air Travel is prospering and is trying to get 
an import licence for another of the useful 
amphibians. Fred brings entertainment to air travel, 
so when you take your next holiday in N.Z., get him 
to meet your T.E.A.L. airliner at Auckland and waft 
you to Coromandel, Great Barrier, Waiheke Island, 
Rotorua, or any other lovely place you like to choose. 
T.A.T. could also stand for “ Tonic Air Travel. 


* 


Missilese. “The schedule for students at H.Q. 
Ist Missile Division (SAC) Vandenberg Air Force 
Base calls for them to visit the greenhouse and check 
the doghouse. Then the chief engineer briefs them 
to magnaflux the elephant ears and test the kill switch 
before checking out the tranquillizers.” Explanation? 

Greenhouse: Check station where simulated flights 
are conducted. 

Doghouse: Protuberance housing instruments on 
missile’s otherwise smooth skin. : d 

Elephant ears: Thick plates reinforcing hatches in 
the missile’s body. 

Kill switch: Device for shutting down an experiment 
when something goes wrong. 

Tranquillizers: Instruments for stabilizing missile’s 
“ brains.” 

Brains: Missile’s guidance system. 


From My Favourite Line Book 


“TI haven't seen you in church lately, Ludlow.” 
“ Now, now, Padre. No talking shop in the bar. 
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THE HANDLEY-PAGE VICTOR MARK II is the 
second of Britain’s V-bombers to be fitted with 
the constant-frequency A.C. electrical genera- 
ting system designed, developed and produced 
by the English Electric Aircraft Equipment 
Division. 

Compared to the rectified A.C. system it has 
replaced, the English Electric system offers a 
considerable saving in weight, and also enables 
a simple and comprehensive protective system 


> 
as Another V-bomber 


switches to constant- 


frequency A.G. by 
Sundstrand 


to be employed. It is capable of operating for 
long periods at high altitude with the minimum 
of maintenance. 

The heart of the system is the English Electric 
Sundstrand constant speed drive unit—the only 
such unit with thousands of hours of flying ex- 
perience to its credit. 

If you have a power-supply problem on your 
drawing-boards, let English Electric do a design 
study for you. 


THE ENGLISH ELECTRIC COMPANY LIMITED - AIRCRAFT EQUIPMENT DIVISION - PHOENIX WORKS - BRADFORD 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION chour— ee 


| 
if 
ap 
| 
| 
ag 
iv 
. 


THE AEROPLANE 24 JUNE 12, 1959 
and ASTRONAUTICS 


DIS TANCE 


Accuracy 


PERFORMANCE TESTER TYPE 10166 
For the measurement of airborne TACAN performance. 
Developed and Manufactured for the British Government 


by 
G. « E. BRADLEY LIMITED v4 


Electronic Research Engineers and Manufacturers 
ELECTRAL HOUSE ~- NEASDEN LANE LONDON, N.W./0 
Telephone GLADSTONE 0012 Grams. BRADELEC LONDON N.W./0 


GODFREY-skM 
REFRIGERANT COMPRESSORS ene 


per unit weight due to high 
speed and high mass flow. 

@ Will operate over a wide 
range of pressure ratios. 

@ Flexibility—efficiency 
maintained over a wide 
speed range. 

@ Surge free. 

@ Suitable for any form of 
drive, AC or DC electric 
motors, hydraulic motors 
and air turbines, etc. 


@ Hermetically sealed units, 
no rotary seals, no leakage. 


@ Suitable for use with all 
commercial refrigerants in 
the halogenated hydrocar- 
bon group. 


The Godfrey/SRM screw compressor—NOW IN PRODUCTION—has all the advantages of a 
positive displacement type combined with small bulk and low weight. A typical hermetically 
sealed unit of 10 tons R capacity when using dichlorodifluoromethane is only 12.75 in. long and 
7.5 in. dia. Weight complete with 400 cps 208v AC 3-phase motor—32 Ib. 


SIR GEORGE GODFREY & PARTNERS LTD 
HANWORTH, MIDDLESEX and HENLEY, OXFORDSHIRE 


ASSOCIATED COMPANIES IN MONTREAL, MELBOURNE AND JOHANNESBURG 


. 

; 
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AIRCRAFT FOR SALE 


W S 
. 


EUROPE’S LEADING AIRCRAFT BROKERS 


At 
ANYONE IN THE UNITED KINGDOM MAY 
PURCHASE NEW OR USED AMERICAN LIGHT 
AIRCRAFT NOT EXCEEDING 4,500 LB. ALL-UP 


WEIGHT 
ROM June 8, 1959, it has been possible to import 
such aeroplanes under an open general licence, 


and a individual import licence is therefore no longer 
need 

H x “KLETON’'S have refused to accept sole repre- 

sentation on any of thse foreign aircraft manu- 
facturers, so tha* we are able to offer to our clients 
any type in which they may be interested And if 
any of you are in doubt we give compictely unbiased 
advice on the aircraft most suitable for your particular 


requirement 
N™ or used, the widest choice and the best service 
is from 


HACKLETON, TD., 
W.S.S L 
175 PICCADILLY, LONDON, W.1 
Phone Hyde Park 2448-9 
Cables, “ Shackhud, London.” 493-16 


RUMMAN Widgeon VP-KNV_ amphibian, six 
seats, Queen I! engines. D.H. propeller, full 
blind-flying panel, V.H.F. and M.F. R/T, excellent 


condition, two years’ spares available, fly away 
Croydon A. J. Whittemore (Acradio), Ltd., Croydon 
Airport, Surrey 27z-682 


R. K. D' NDAS 
FOR AMERICAN LIGHT AIRCRAFT 


O import licence now required! At long last 

frustration is ended, and you can now buy any 
of severa! types of beautiful and super-performance 
American light aircraft, with as little trouble as any 
British plane 

aN we remind you of the exceptional, indeed 

unique, service, and advantage to you which 
we can offer, which results in our being able to 
provide exactly the aircraft you want at the lowest 
rice 

ITH our New York office, with British manager, 

we can and do handle the American used air- 
craft market to your utmost advantage, both in buying 
the best aircraft at the lowest prices, and in shipping 
or ferrying them across at minimum expense We 
have already proved this to the only two English 
owners of Beecnh.raft single-engine Bonanzas, and like- 
wise of the only two Cessna 310, all of which were 
purchases to us: likewise a Cessna 170—-has anyone 
else another of these? Likewise several Piper Tri- 
pacers, which, sadly could only be in transit because 
of the import ban at the time. Does this not go a 
long way towards proving Our trustworthiness at 
exceptional value 

E give not lists, for we can offer hundreds of 

aircraft and we wat your requirements in 
order to make the best 

THERS have listed mony Pacific aircraft. If we 

can not improve upon every single one of such 
Pid we shall be very surprise Try us and see 

CUTIVE and medium aircraft 


1956 yy Super Custom, nil hours engine, 
OVE . certificate of airworthiness December, 
1959. Sual control, £10,500. 
OVE Executive Check 5, new certificate of air- 
worthiness, £14,500 
K. DUNDAS, LTD., Dunges House. 59 Saint 
James's London, S.W.1 Phone, Hyde 
Park 3717 ‘Cab les, Dunduk, Piccy. London.” 


Rese for Tiger Moths. Croydon 5151 
222-708 

ILES MESSENGER, one of the last built, Cirrus 
Major Ill. engine-driven generator, MR60 radio, 

dual controls, lights, pires December, 1961, 
private sale, £1,775 Box A934, care of THE Agro- 
PLANE AND ASTRONAUTICS. 493-15 


Te AIR, | 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 
RISTOL TYPE_170 Mark 21 and 31 We are 


appointed to effect the disposal of a large number 
of these aircraft wihch provide for a _ plus 


fuel, of well over 7 tons (Mark 31) avourable 
terms can be negotiated, especially for “ package 
deals." 


OUGLAS DC6. We have also been appointed to 

effect the sale of this passenger aircraft which can 
be sold in (time expired) condition or nil hours since 
major overhaul with increased gross take-off weight 
and interior refurnished to purchaser's requirements, 
all offers considered 

OVE 2B, built 1953, low engine hours, dual 

V.H.F., A.D.F., LL.S., de-icing, new of A., 
all mods... £12.500 Best value on market 
Ra very low engine and airframe hours, new 

C. of A.. F., radio compass, excellent con- 
dition, all chen considered 


AND FOR THE PRIVATE AND BUSINESS PILOT 


OONEY Mark 20, new aircraft available for carly 
delivery to U.K. duty paid, £6,850 
USTER Lycoming engine, low airframe and engine 
hours V.H.F.. B.F. panel, L.R. tank, three 
years’ C. of A.. attractive price 
HIPMUNKS. Severai available from £1,355. 


ROCTORS. Several availabic. 


Terms gladly arranged, and for full details 


act 
RAVELAIR. LTD., 115 Oxford St., London, W.1 
Phone, Gerrard 3382 493-14 


Telephone ETWALL 323 


PRIVATE OWNERS! 


we hold a large stock of 


SPARES 


for 


MESSENGERS & GEMINI, 


including wings, fins, rudders, ailerons, 
flaps, etc.—in fact everything for a 
complete rebuild if necessary. 


+ * * 
Also, our engines section can provide 


Gipsy Queen 70/4s and Gipsy Major 10/2s 
for immediate sale ex our Derby works 


LONDON OFFICE: Tel: ABBey 2345 
78 BUCKINGHAM GATE, S.W.! 


For Narco and ARC radio equipment 
Sole Distributors in Gt. Britain & Ireland 


f.4.G. 


62 Merrion Square, Dublin. Phone 62791 


PIAGGIO EXECUTIVES 


THE SIX/EIGHT SEATER P.166, THE P.136-L 
AMPHIBIAN AND THE AEROBATIC P.149-D 
CAN BE IMPORTED ON AN OPEN GENERAL 
LICENCE WITHOUT DOLLAR WORRIES. 
Ask your dealer, or Write 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts. 
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CLASSIFIED ADVERTISEMENTS 


RATE: 10d. per word (minimum 
12 words 10/-). 


AIRCRAFT SPRING WASHERS 
To B.S. 
SPECIFICATION 
2 SP.47. 


CROSS MFQ. CO. (1938) LTD. 
COMBE DOWN, BATH. 


LAMINATED SHIMS 


BRASS AND ALUMINIUM 
ALL DESIGNS ANY QUANTITY 
PROMPT DELIVERY 
PRICE & ORPHIN LTD. AID & ARB 
Newtown, Mont. Approved 


Save Weight 
Increase Payload 
Carry More Passengers 


install 


MALLITE EGB2 FLOOR PANELS 


in your DC3, Viking or Ambassador 
Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €.2. 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OMPONENTS, spares and instruments for ali 
aircraft and engines. A.R.B. released. Airtrade, 
Lid., Croydon Airport Phone, Croydon 0643. 


122-691 
OLLASONS for Tiger Moth and Gipsy engine 
spares. Croydon $151. 722-709 


HILLIPS AND WHITE, LTD. 


FFER from stock @ comprehensive range of 
spares and components for the following en 
HEETAH IX, X and de Havilland Giver. 
Major and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment, clectrical components and aircraft 
spares are also ilable from stoc 
QUEENS GARDE NS, London, Ww.2. Phone, 
Ambassador 8651, 2764 Cables, “ Gyrair, 
London.’ zzz-670 


HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every description: 
Phone, Croydon 8521 122-663 


EPAIRCRAFT SERVICES, The Common, Cran- 
leigh, Surrey Cranicigh 536. Instruments and 
Autopilot overhau! test sales. Dakotas and most other 
instruments from stock zzz-701 


OLLASONS are specialists in the overhaul ae a 
Gipsy engines Croydon 5151 710 


IGER Moth spares, flying wires, ice. 
wings, propellers, blind flying h 
(London), Lid., Croydon Airport. Cro $777. 493- =f 


A J. WALTER, LTD., The Dive. Horley, Surrey. 


» Phone Horley 1420 4294. Cables, 
“ Cubeng, London 
HELICOPTERS 


ELICOPTER SERVICES, LTD., offer 
for all charter services. 96 Piccadily 
London, W Gro 5495-6. iy. 
He LIC ort E Charter, U.K. and overseas. 
Wigmore St., London, W.1. Welbeck 
1131 493-688 


LINK TRAINERS 


D4 Link Trainer for sale, crated for transport, 
can be viewed London, reasonable offer invited. 
Box A922 care of THE AEROPLANE AND ASTRONAUTICS. 
93-5 

RGENTLY_ required, two D-4 complete Link 
Trainers Mk. II, in excellent working condition. 
Send quotations to controller of stores and purchases, 
Pakistan International Aijrlines Corporation, Pia 
Building, Karachi Airport, Karachi, Pakistan eri 


APPOINTMENTS BUREAUX 


LANAVIA Inter 1 Aer ical int- 
ments Bureau, 338 Kilburn High Rd., N.W.6. 
Mai 3142 493-17 


BUSINESSES, PREMISES, OFFICES, 
ETC. 


ENT 


TORY 


FT. long, 118 ft. clear span, 32 ft. high, 

complete with Morris overhead travelling 
crane, electric lighting and clad externally 
with new Big Six sheets, price excluding foundations 
but including heating, lighting, etc., £13,520. This 
magnificent building has only been erected a few 
years and has recently been in use and is in first-class 
condition. The above is only one of our large re: 
tion of new and second-hand 
stock, 16 ft. to 150 ft. clear span rite, 
or call for quotation for your next factory or | J 


sion Resheeting works wu rtaken. 

Wescol Construction Lid.. Lumbrook Mills, 

Northowram, Halifax Phone 68168. 495-8845 
CLOTHING 

R Officers’ uniforms for sale, and 

« reconditioned. 86-88 Welling- 

ton St., Woolwich. Phone 1055. Kit also purchased. 


zzz-707 
CONSULTANTS 


R W. SUTTON (CONSULTANTS), LTD., 
« Lansdown Place, Cheltenham. Phone 


R H STOCEEN, F.R.AeS., Eagle House, 109 
Jermyn St., S.W.1 Whitehall 8863. 222-696 


ENGINES AND ENGINE SPARES 


IPSY Major Mk. 10 and Mk. I engines, part- 

exchange offered with your time-expired engine. 
Propellers for most types of light aircraft. Mitchell 
Aircraft, Lid., The Aijrport, Portsmouth. one 
717641 


HIRE AND CHARTER 


APIDES for hire or charter. A. J. 
(Aeradio), Lid., Croydon Airport, Surrey. 


RISTOL 170 Wayfarer for Barehull charter. 
passenger or freight, fitted 48 seats. or would 
consider offer with crew. Long-term preferred. Apply 
Shortcut Aviation Ltd.. Godstone 
Surrey. Phone, Uplands 8211. 


PACKING AND SHIPPING 


AND J. PARK, LTD., 143-9 Fenchurch St., 

*«E.C.3. Phone, Mansion House 3089. Official 

packers and shippers to the aircraft industry. ans 


AVIATION LID 
SALES SERVICE — TUITION | 
| 
: 
: 
T 
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end ASTRONAUTICS 


NOTICES 
A Dvisory Councit. 


HE AIR TRANSPORT ADVISORY COUNCIL 

give notice that they have received the under- 
mentioned applications to operate scheduled air 
services:— 


FROM AIR CHARTER. LTD., OF 21 WIGMORE 
ST.. LONDON, W.!, for the following Vehicle 
Ferry Services to be operated with Bristol 170 and 
DC4 aircraft for the carriage of vehicles, freight ant 
incidental passengers, for seven years from 
unless otherwise stated:— 
APPLICATION No. 2569 on the route Southend- 
Calais (opt.)-Le Bourget at a frequency of up to 
six return flights daily from 
APPLICATION No. 2570 on the route Southend- 
Rotterdam (opt.)-Bremen at a frequency of up to 
three return flights daily. 
APPLICATION No. 2571 on the route Southend- 
Paris (opt.)-Tours at a frequency of two return 
flights daily. 

APPLICATION No. 2572 on the route Southend- 
Calais (opt.)-Strasbourg at a frequency of two 
return flights daily 
APPLICATION No. 2573 on the route Southend- 
Calais or Paris (opt.)-Lyons at a frequency of up 
to three return flights daily. 
APPLICATION No. 2574 on the route Southend- 
Calais or Paris (opt.)-Dijon at a frequency of up 
to three return flights daily 
APPLICATION No. 2575 on the route Southend- 
Coane, (opt.)-Dusseldorf at a frequency m3 up to 
four return flights daily from 


SILVER LTD.. OF 62 
OMPTON RD., LONDON 
ATION No. 2540 for a Vehicle 
Ferry Service with Bristol 170 aircraft for the 
carriage of vehicles. freight and incidental pas- 
sengers on the route Lydd or Manston-Le Touquet 
(opt.)-Auxerre or Troyes at an initial frequency 
of three return flights daily increasing later in 
accordance with traffic demand, for ten years from 
Spring, 1960, and for permission to integrate the 
service with their existing Vehicle Ferry Service 
on the route Lydd or Manston-Le Touquet. 


ROM ORION AIRWAYS. LTD., OF LACK- 
BUSHE AIRPORT, CAMBERLEY, SURREY, for 
the following services to be operated initially with 
Viking aircraft and ‘ater also with Viscount aircraft for 
the carriage of ntary freight and 
mail for seven years from May 1, 1960:— 

APPLICATION No. 2588 for a sfeasonal U.K. 

Internal Service between Coventry (Baginton) and 

Jersey at a frequency of six return flights weekly 

on Fridays, Saturdays and Sundays from May 1, 

to October 30, cach year. 

APPLICATION No. 2589 for a seasonal Normal 

Scheduled Service between Coventry (Baginton) and 

Dinard at a frequency of three return flights 

weekly on Fridays, Saturdays and Sundays from 

M to September 30 each year. 


AIRWAYS 


OM BRITISH OVERSEAS 
OF AIRPORT, 


FRO 
CORPORATION LONDON 
HOUNSLOW, MIDDLESEX:— 


APPLICATION No. 2590 for an All Freight 
Service with Constellation and in) 
707 aircraft on_ the ute Lon Airport-Man- 
chester and/or Prestwick and/or Shannon and/or 
Keflavik and/or Gander and/or Montreal and/or 
Toronto and/or Boston and/or New York and/or 
Detroit and/or Chicago and/or Philadelphia and/or 
Washington and/or Baltimore at an initial fre- 
quency of two return flights weekly increasing 
later in accordance with traffic dema for ten 
years from July 15, 1959. 


FROM AIRWORK. LTD. OF 
AIRPORT, CAMBERLEY, SURRE 

APPLICATION No. 43/9 for a rales stop at 

Maha on their Coach Class Services to East and 

Central Africa with the following traffic rights:— 

(a) Between Malta and Entebbe and/or Nairobi 

on the service between London and Nairobi 

(Application No. 43), 


(>) Between Malta and N'dola and/or Lusaka 


26 
FAIREY AVIATION LIMITED 
HAYES MIDDLESEX 


Staff are required io fill the following vacancies in 
the Technical Publications Department which is 
engaged upon a varied and interesting programme 
covering Aircraft Publications, Sales Brochures, 
a pm and Publicity work embracing the wide 
field of the Company's activities. 


TECHNICAL ARTISTS 


Must be fully experienced in line work and should 
preferably have had some experience in Commer- 
cial Art in order that they may be able to contri- 
bute to the full in this programme. 


TECHNICAL AUTHORS 


Should have had experience of Airframes including 
a sound knowledge of modern aircraft systems 
and Electrics, Instruments and Radio and Radar 
installations. 


SPARES SCHEDULE CLERKS 


To work on Military and Civil schedules includ- 

ing spares provisioning and interchangeability 

requirements. 

Applications, which will be treated in strict confi- 

dence, should be made in writing giving particulars 

of o- qualifications and experience to the Person- 
nel Department at Hayes, Middlesex. 


WIRE 
THREAD 
INSERTS 


FOR NEW DESIGNS & SALVAGE 
The Cross Wire Thread insert is a coil 
of wire having a thread form both in the 
bore and on the outside diameter. it 
screws into a tapped hole larger than 
the normal size, has a slight springy 
interference fit with its mating part 
and provides a hard smooth thread that 
will neither come out nor wear out. 


CROSS mrs. co. (1938) LTp. 


COMBE DOWN, BATH Tel.: COMBE DOWN 2355/8 


and/or Salisbury on the servic 
London and Salisbury (Application No. 85). 


FROM HUNTING-CLAN TRANSPORT, 
LTD.. OF LONDON AIRPORT. HOUNSLOW, 
MIDDLESEX :— 


APPLICATION No. 18/7 for an optional traffic 
stop at Malta on their Coach Class Services to 
East and Central Africa with the following traffic 
rights 
(a) Between Malta and Entebbe and/or Nairobi 
on the service between London and Nairobi 
(Application No. 84), and 
(>) Between Malta and N’dola and/or Lusaka 
and/or Salisbury on the service between 
London and Salisbury (Application No. 18). 
These applications will be considered by the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952. Any 
representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days 
the date of this advertisement addressed to the 
Secretary, Air Transport Advisory Council, 3 Dean’s 
Yard, London, $.W.1, from whom further details of 
the applications may be obtained. When an objec- 
tion is made to an application by another air 
transport company on the grounds that they are 
applying to operate the route or part of route in 
question. their application, if not already submitted 
to the Council, should reach them within the period 
lowed for the making of representations or 
objections. 493-6 


RADIO AND RADAR 


PERRY Zero reader, Type aus cree selectors, 
contro! panels, flight 
three complete installations in stock Whittemore 
(Aeradio), Ltd.. Croydon Airport, Surrey 272-684 
TRI2ZD, STR9Z, STRYX and most other British 
and American V.H.F. R/T equipment always in 
stock. A.R.B.-approved design installations into any 
t of aircraft. A. J. Whittemore (Aeradio), Ltd., 
roydon Airport, Surrey. 222-685 


OVERSEAS AVIATION 


(C.1.) 


have available for world-wide charter 


65 SEATER 
ARGONAUT A/C 
Payload 6,000 kilos, fully pressurised 


36 SEATER VIKINGS 


Please apply 
LONDON SALES OFFICE: Panton 
House, 25 London, S.W.1 
Tel.: TRAfalgar 390 Telex 21168 


SOUTHEND AIRPORT: Rochford 56400 
Telex 1940 


JUNE 12, 1959 


SITUATIONS VACANT 
B.Certs., A.M.I.Mech.E., etc., on 
e pass, no fee” terms. Over 95% successes. 


For pa. J of exams and courses in all branches of 
acronautical work, acro engines, mechanical engineer- 
ing, ¢tc., write for 148-page handbook—free. B.1.F.T. 
(Dept. 703), 29 Wright’s Lane, London, W.8 
222-690 


FOR 


(ELECTRONICS). 


ACANCIES exist for Design and Development 

Engineers to work on fue! measuring and control 
systems for aircraft. 

PPLICATIONS are invited from qualified engineers 

who have had at least three years’ experience in 
this field. A contributory pension scheme exists and 
all personnel are encouraged to participate In 
addition, sports and social facilities are available 

LL relevant information should be addressed to 

Chief Technical Executive, Waymouth Gauges and 
Instruments, Litd., Station Rd., Godalming, Surrey, 
subsidiary company of Smiths Aircraft Instruments. 
Lid. 493-8846 


B. E. A require Licensed Aircraft Engincers 

eto act a8 outstations engineers in the 

and overseas ust posses current A and C 
oa on modern transport aircraft Preference 
will be given to applicants in possession of Viscount 
aircraft licence. Salary £937 10s. to £1,067 10s. per 
annum, plus appropriate allowances on posting. When 
posted overseas additional payments wi!l be made for 
wife and children, including education allowances where 
applicable Applications giving full details of experi- 
ence and qualifications to Senior Personne! Officer, 
Area and Outstations, British Key 
line House, Ruislip, Middlese 93-10 


AND 
RITERS 


URGENTLY REQUIRED 


BY EXPANDING 


IN SOUTH OF ENGLAND 
FIRST-CLASS acess EMPLOYMENT 
ND SALAR 
AMPLE OPPORTUNITY —~ WORK ON 
ANCED PROJECTS 

APPLY pte QUALIFICATION TO 
BOX A931. 
care of THE AEROPLANE AND ASTRONAUTICS 
493-4 


HIEF Technician. An excellent opportunity arises 
for a well qualified man of proved technical and 
administrative ability, to fill the above position in our 
Central Lendon design offices. Applicants should 
preferably have aircraft company or similar experi- 
ence. Please send fullest details. which will be treated 
as confidential, to Box A932, care of THe ArROPLANE 
AND ASTRONAUTICS 493-3 
AINTENANCE Schedule Engineer required by 
aircraft servicing company. London area. Write 

full details past experience Box A262. LPE, Romano 
House, 399-401 Strand, London, W.C.2 494-8850 


APPLICATIONS ARE INVITED FOR A VACANCY 
IN THE TECHNICAL SALES DEPARTMENT OF 
A LARGE AIRCRAFT INSTRUMENT COMPANY 
FOR A REPRESENTATIVE TO ESTABLISH AND 
MAINTAIN A TECHNICAL LIAISON WITH 
AIRCRAFT CONSTRUCTORS AND OPERATORS 
AT HOME AND ABROAD, ON FLIGHT CON- 
TROL AND NAVIGATIONAL EQUIPMENT, 
INCLUDING AUTOMATIC PILOTS 


This position is permanent and pens onabic 


Applicants should state age. qualifications and 
experience and give an indication of the sa'’ary 
required. 


BOX A923, care of THE “nD 
ASTRONAUTICS 493-884- 


PPLICATIONS are invited for the following 
appointments in the department of aircraft 
sign: 
EMONSTRATOR in structural and mechanical 
testing, to ass.st in laboratory teaching and re- 
search work Candidates should have experience of 
structural and mechanical testing techniques applicd 
to aircraft or guided missile components, and should 
preferably have a degree in enginecring or physics 
or an equivalent qualification Salary in scale £600 
by £25 to £1,000 p.a. with F.S.S.U. and family 
allowance Further particulars available 
ESIGN draughtsman for the detail design of 
structural and mechanical testing cquipment for 
use in research investigations. Experience and inter- 
est in a fairly wide ficld of mechanical or clectro- 
mechanical engincering desirable H.N.C. or cquival- 
ent qualification preferred Salary in scale £600 by 
£25 to £750 by £25 to £875 p.a. with prospects of 
further Sere nel to £1,000 p.a. Local Govern- 
ment sunerannu: 
OM ME? NCING. “salary for both appointments de- 
pends upon age, qualifications and experience 
Consideration given to housing requirements Appli- 
cations giving full particulars and the rames of 
three referees should be forwarded to the Recorder, 
The College of Aeronautics, Cranfield, Bletchley. 
Bucks. 493-8848 


‘ 
= 
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HIEF inspector required by South Coast aircraft 

and light engineering company: knowledge of 
approved inspection procedures essential Salary 
£1,.300-£1,500 per annum according to qualifications 
and experience Apply in writing with full details 
to Sox A933, care of THE AEROPLANE AND ASTRO- 
NAUTICS, 493-2 


ONE-YEAR POST-GRADUATE COURSE IN 
CONTROL ENGINEERING, 1959-60 


PPLICATIONS are invited for the one-ycar course 

in Control Engineering which begins on 
October 5, 1959 Prospective students must be of 
graduate status in an appropriate branch of science 
or engineering and, preferably, have had practical 
experience in industry or an establishment 

HE purpose of the course is to give instruction 

in the techniques employed in control enginecring 
as applied in a wide range of industries Students 
wishing to do 80 may specialize in the applications 
of control enginecring to acronautics 

JRTHER information and forms of application 

may be obtained from: The Warden, The College 
of Acronautics, Cranfield, Bletchiey, Bucks 493 


operators Air Ministry have vacancies 
for temporary radio operators (male), good 
prospects of permanent, pensionable appointments and 
promotion, initial appointments in U.K., but subse- 


quent tour of duty in Far East likely Trainees 
£422 108. to £605, qualified operators £507 10s. to 
£975 (These rates are subject to a small deduction 


at provincial stations and a smal! increase in London 
and overseas.) Special allowances payable for over- 
seas service Apply Air Ministry. C.E.4m, Cornwall 
House Stamford Pst 493-13 


SITUATIONS WANTED 

L.T.P.L. 10,000 hours. Dakota, Ambassador and 

e Viscount, requires scasonal flyin Available 
immediately. Box A925, care of THE AEROPLANE AND 
ASTRONAUTICS 493-x7948 
IRLINE Captain, 21 years in the business. secks 
career opportunity ground employment, stil! pre- 
sentable, keen, adaptable Box A935, care of TH 
AEROPLANE AND ASTRONAUTICS 493-x8108 
TUITION 

INISTRY approved for Commercial and Instru- 
ment Rating Subjects for all professional 
licences and ratings embracing academic, technical, 
simulated and flying home-study excellent alternative 
individual coaching refresher courses officially 
appointed by H.M Services for Correspondence 
Scheme Refer Education Officer, or direct 33 
Ovington Souare, Knightsbridge, London 
Kensington 8221 


EARN to fly, £32; instructors’ licences and instru- 
ment fiying for £3 15s. per hour: night flying 


£4 15s. per hour. Residence 6 ans. weekly Approved 
M.T.C.A. Private Pilot’s Licence Course. Specialized 
course for Commercial Pilot's Licence Wiltshire 


School for Flying Lid Thruxton Acrodrome 
(Andover Junction 1 hr. 15 min. from Waterloo), 
Hants 722-700 


INK to igetewment racing D.4 
availah'e at 25s. per hour at Bige Hill. Green 
Line 705 oom, Victoria or Bromley South 
Air Charters, Ltd Phone, Biggin Hi‘l 227 


Maitland 


494-8844 


XETER AIRPORT, LTD. Courses for Commercial 
Pilot’s Licence, from £625; Private Pilot's Licence 
from £101 Ss Contract rate solo flying Austers 
and Tigers, £2 17s. 6d. per hr normal dual/so'o 
rates, £3 7s. 6d. per hr twin conversions, £6 12s 


per hr Chipmunk £5 5s per hr Messenger. 
£4 18s 6d per hr Limited accommodation 
£5 15s. 6d. per week Exeter Airport, Exeter 
Phone 67433 222-705 

AMBRIDGE AERO CLUB M.T.C.A.-approved 


private pilot's licence course, 30 howrs £3 
per hour: D4 Link Trainer for radio compass and 
I S. procedures to instrument rating siandard, £ 
per hour: instructor's course, £3 10s. per hour: night 
flying, £4 10s. per hour; Auster J.I.N.. £3 15s. per 


hour, dual and solo. No fees or subscriptions. Club 
operates on all days including week-ends The 
Newmarket Rd... Cambridge Phone 
5629 zzz-703 


IVIL pilot-navigator licences 


VIGATION, LTD provide full-time or postal 

tuition or a combination of either of these 
methods to suit Individual requirements for the above 
licences Classroom instruction can be provided for 
A.R.B. General, certain specific types and perform- 
ance examination Link Training Depot, at 
Monarch 136 
Fo® full cetalls apply to the Principal 


VIGATION, | 
30 CENTRAL CHAMBERS, 
EALING BROADWAY, 
LONDON, W.5 
Phone, Ealing 8948, 722-69 


LYMOUTH Idea! training area in holiday dis- 
trict and P.P.1 


or commercial training Tiger 
and Auster, £3 7s. 6d. per hr. Contract rate £2 17s. 6d 
solc Ch ig mos advanced flying £5 5s Night 

ing availab ndividual tuition with guided study 


Ltd., Crownhill Plymouth 72752 


722-0704 
PERTH 


M T c: A -APPROVED courses for private 
. and commercial licences and 
rating; residential end recreational facili 
ties Prospectus from Airwork Services, Ltd.. 35 
Piccadilly. London w.il or Perth Acrodrome 
Scotland 493-7 


IR JOHN CASS COLLEGE City of Lordon 
Department of Navigation, Jewry St.. Aldgate. 
EC 
Nstru CTION and preparation for pilots’ and 
avigators’ licences 
OMMERCIAL pilot, fee £8 Ss.; airline transport 
pilot, £16 Ss.; flight navigator. £20 S« 
we call or phone (Royal 8321) for prospectus 
4 


93-702 
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HUNTING AIRCRAFT LIMITED 


The growth of the Firm’s design commitments creates vacancies in the Projects 

Office for Designer Draughtsmen experienced in the formulation and objective 

assessment of aircraft layouts, and their mechanical and other systems, from 
the Engineering, Functional and Airworthiness aspects. 


The preference is for men who have been engaged on such work and whose 
approach is lively. Less significance is attached to academic qualifications than 
to ability to produce results. 


Contributory Staff Pension and Life Assurance Scheme. 


Holiday arrangements honoured for current year. 


Applications, giving full details of qualifications, experience, age and salary 
desired, and quoting ref. H.A.L./83/7, should be forwarded to :— 


The Personnel Manager, 


HUNTING AIRCRAFT LIMITED, THE AIRPORT, LUTON, BEDS. 


INSTRUMENTATION 
ENGINEERS 


Applications are invited for two Instrumentation 
Engineers to work at Park Street, near St. Albans. 
The work will involve calibration and setting up 
of S.F.1.M., C.1.D., and F and E trace recorders 
and associated transducers and also aircraft 
flight instruments. 


Applicants should preferably have as a minimum 
qualification Ordinary National Certificate and 
previous experience of this work. 
Please write giving full details to : 
Staff Officer 
HANDLEY PAGE LIMITED 
Cricklewood, London, N.W.2 


Pokisian International Airlines 


want, on contract basis, an 


Aircraft Ground Engineer 


possessing ‘A’ and ‘C' licences on Lockheed 11049 
Aircraft and Curtiss-Wright TC18 Engines issued 
either by the ARB., The Dutch, The French or 
The Australian Civil Aviation Authorities. Salary 
Rs.3500/- per month payable in Pakistan. Duration 
of Contract two years. Place of duty Karachi, 
Pakistan. Medical facilities for self and family. 
Apply with full details of licences and experience 
to: 
Engineering Manager 


PAKISTAN INTERNATIONAL 
AIRLINES CORPORATION 
KARACHI AIRPORT, PAKISTAN 


TRADAIR LIMITED 


URGENTLY REQUIRED 


VIKING A &/or/C 
LICENSED AIRCRAFT 
ENGINEERS 


FOR 
Inspection at Southend Airport 
AND 
Outstation duties based on the Continent 
Excellent Salaries and Terms of Service 


Piease apply to: SOUTHEND AIRPORT 
Phones: Rochford 56892/3/4/5 
Rochford 56204 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 

— FOR STOCK USTS 
CLAUDE. RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


Southend Municipal Flying School 


Commercial and Private Pilot's Licence. 
Instructors Rating. Night Flying every night. 
No entrance fee or subscription. 

Austers £4 5s., Chipmunks £5 5s., dual or solo. 
Contract rate £3 15s. 

Municipal Airport, Southend-on-Sea, Essex 


Phone: Rochford $6204 


A. V. ROE & CO. LTD. 


have vacancies for 


WIND TUNNEL ENGINEERS 


Positions are available for men having a Degree or H.N.C. in Engineering, Physics or Mathematics 
or equivalent qualifications, in connection with civil and military aircraft and guided weapons 
projects, in both subsonic and supersonic wind tunnels. 


Positions are available for those preferring practical or theoretical work. The wind tunnels in use 
are among the most modern and best equipped in the country and provide a wide range of 


interesting positions for suitable candidates. 


Applications, stating Ref. No. WT/R. 103/A, to 
Personnel Manager, 
A. V. ROE & CO. LTD., Greengate, Middleton, Manchester. 


IMITED 
| 
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ORLEY AyIATION. LTD. (Herts and J aw py AIRCRAFT DESIGN, by J. L. Naylor, 
Aero Club, 1958). Aerodrome in allied industries with an 
M.C.A.-approved private pilot's course, Auster accoum of the "wide knowledge behind 
Gemini and Tiger aircraft; trial lesson 35s.; 15 miles the design of modern aircraft. Illustrated, 128 pages, 
cemre of Central Line Underground to 9s. 6d. net from booksellers. or i0s post 


2d. by 
from the publishers, = Press Limited, 


Lon 
AIRPORT WORKS CAMBRIDGE Stepietord 257" Green Lane, London 
CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hill. 
Tiger, eae and Leopard Moths, Chipmunk and 
Prentice. Green Line 705 direct in one hour from 


London. Biggin Hill 2255. 493-0694 
Required for large Technical Publications BOOKS AND PUBLICATIONS BLACKBURN AIRCRAFT LIMITED 
Section. Never 13.000) free. Top prices paid BROUGH, YORKSHIRE 
for Janey, fall. Hastines. require a number of 
Must be thoroughly experienced in all RINCIPLES OF HELICOPTER ENGINEERING, 
classes of line and tone art work, air by Jacob Shapiro, The comprehensive review of SENIOR JIG & TOOL 
the engineering principles governing the design and 
brush, retouching and layout. Compre- construction helicopters provides a complete survey 
of present knowledge in the field. 448 
hensive knowledge of aircraft essential. From $S5s. net from booksellers, or 56s. 9d. post DRAUGHTSMEN 
rom publishers, Press Limited, Bowling 
ne, London, E.C.1 zzz 
Good salary with immediate housing for employment on the tooling of the NA.39 
assistance available for successful aircraft. 
applicant. Applicants should have a wide experience of 
GUARANTEED R.L.A. the making of jigs, tools and fixtures for the 
aircraft industry, and preferably have a good 
Written applications giving relevant LAMIN ATED ALUMINIUM experience of machine shop practice. 
particulars to be addressed to: Good salary, Contributory Pension and Free 
USED ON MOST IMPORTANT AIRCRAFT Life Assurance Scheme. 
PERSONNEL MANAGER & 60 Applications, with tull particulars of qualifications 
B. ATTEWELL & SONS LTD. and experience (in confidence) to the PERSONNEL 
IVER BUCKINGHAMSHIRE MANAGER at the above address. 


PILOTS” ASSOCIATION | || DRISTOL WAYFARER ||| WYNSTRUMENTS LTD 


95, Mount Street, W.1 Tel.: GROsvenor 6261 (Immediate Delivery) AIRCRAFT INSTRUMENT OVERHAUL 

Membership open to all Commercial and ARB. APPROVED 

Service Pilots. For full details as to PEE oh STAVERTON AERODROME 

Objects and particulars of Membership, Box No. A936 Teleohone: 
please write to General Secretary. THE ABROPLANE & ASTRONAUTICS GLOUCESTER cuurcuoown 2204 


ENGLISH ELECTRIC AVIATION LTD. 
AIRCRAFT DIVISION 


Expansion of the Division’s Design and Research Centre has created vacancies for a number of 
practical and theoretical Aeronautical Engineers to assist in our 


FLIGHT TEST AERODYNAMICS AND WIND TUNNEL DEPARTMENTS 


These positions are suitable for men who have a degree in Engineering, Physics or Mathematics, 
or equivalent qualifications, and some experience of one of the following subjects 


Flight testing, or analysis of experimental data 
Performance evaluation 
Stability and control estimation 
Automatic contro! and servo studies 
Aeroelastic work 
Solution of fiuid motion problems in the subsonic, transonic and supersonic flow regimes 
High speed wind tunnel testing in continuous running or intermittent tunnels 


Considerable use is made of our extensive analogue and digital computing facilities not only to 
assist in routine calculations but also as tools of fundamental design. 


The Aircraft Division is situated in pleasant country surroundings at Warton on the West Coast 


of Lancashire. The positions offered are permanent and progressive in an expanding Company, 
after a qualifying period successful candidates will be admitted to the Company’s pension scheme. 


Please apply to Dept. C.P.8., 336/7 The Strand, London, W.C.2. Quoting Ref. No. A1795D. 


Printed in England and Published Weekly by the Proprietors, TEMPLE PRESS LIMITED, BOWLING eg od LANE, LONDON, E.C.1. 
Registered at the G.P.O. as a Newspaper. Second class postage paid at New York, N 
qa ABROAD—EU ROPE —Messageries Dawson (S.A.), Paris; Messugeries et Cle, Paris: W. H. Smith & Son, Paris and Brussels. CANADA— 
Toronto. 8.A.—Eastern News Co., 306 West Lith Street, New York, 14, N.Y. 


‘m. Dawson Subsecripton 
bree News Agency, Ltd., Cape Towa: W. Dawson & Son (S.A. — , ASIA—W. Thacker & Co., Ltd., P.O. 190 Bombay. AUSTRALIA 
and NEW & Gotch (A'sia), Ltd. 
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SUCCESS 


RPHEUS 


ORPHEUS-POWERED FIAT G91 CHOSEN 


No. 2493 


FOR LARGE SCALE PRODUCTION 


Asa result of the 1957 Brétigny trials, the Fiat G 91, powered 
by the 5,000-lb thrust Orpheus 803 turbojet, was 
unanimously recommended for immediate production as 
the standard NATO lightweight tactical fighter for the 
operational squadrons deployed in defence of Europe. 


Another Orpheus-powered aircraft, a developed version 
of the Breguet 1001 Taon which took part in the trials, was 
recommended as the second generation lightweight tactical 
fighter. Of the ten design proposals originally submitted to 
NATO for this role, nine were powered by the Orpheus, 
which was developed with the support of the US Mutual 
Weapons Development Team for this purpose. 

The Fiat G 91 squadron already in service, is being 
evaluated by NATO. Orders for large numbers of the 
aircraft have been placed by Italy,implementing the NATO 
decision, while Germany, France, Greece and Turkey are 
expected to follow suit shortly. 


Besides large-scale production at Bristol, the Orpheus 
turbojet is licensed for building in Italy, Germany and 


France for the NATO defence programme, and in ad- 
dition is being produced in India for the Folland Gnat. 


Continued development, many roles 

More advanced Orpheus versions are well under way. These 
are not only being developed to higher powers for advanced 
strike aircraft and fighters, but are also being specifically 
developed for trainers and medium-size civil aircraft. The 
immense future potential of the Orpheus becomes ever 
more apparent. 
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